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ADVERTISEMENT. 


The scientific publications of the National Museum consist of two 
series — ^Proceedi^ and Bulletim. 

The Proceedings, Ibe first yolume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of the National Museum, sotting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of limited 
groups. A voliune is issued annually or of toner for distribution to 
libraries and scientific establishments, and, in view of the importance 
of the more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advance. The dates at 
which these separate papers are published are recorded in the table 
of contents of the volume. 

The present volume is the forty-seventh of this series. 

The Bulletin, publication of which was begun in 1875, is a series 
of more elaborate papers, issued separately, and, like the Proceedings, 
based chiefly on the collections of the National Museum. 

A quarto form of the Bulletin, known as the Special Bulletin," 
has been adopted in a few instances in which a larger page was deemed 
indispensable. 

Since 1902 the volumes of the series known as “Contributions from 
the National Herbarium," and containing papers relation to the 
botanical collections of the Museum, have been published as Bulletins. 

Riohabd Ratbbuk, 

Asmatoat 8eer€tary, BrnWisoman In^iMion, in 
charge of (he Vmted States Nationd Museum. 

Apbil 26, 1915. 
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enatelechaliSy C. auhawdidalia, Ocoba melanophila, Banchia glanyaia, 
Pelaagia geroanalia, Murgiaca diplommatalia, Cydopalpia vnonoton^ 
alia, Paaaelgia xanthothricalia, Conotumbe paralyataalia, Diamidila 
atoca, Patiaaa onirophanta, Chalcoelopaia pigriaaima, Manrotheca 
poeciloatigma, Orambua tacUllUa, C. agneaiella, C. inUmgena, CuUa~ 
dia eucoanulla, Argyria molyhdoplecta. A, argyrodU, A. centr%fugen$, 

A. xanthoguma, Ubida cretaceipara, U. monodiiai, U, neogynaeceUa, 
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Scoparia puailla, Taboga inia, Amatula ctrmmlwsena, A. coloTata, 

A, aubjlavida, Tioga terailla, Pococera baaigera, P, adoleactna, P. 
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elevelandalla, Daaypga quema, Homalopalpia dalera, Pieamoitoda 
xanihopolya, P. xanthomera, P. xanihovdemia, Phydta almcnella, 
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jadia cyttaraUa, Tmitinoa phyrdea, Sdteneeiadia meriteaeUa, Co- 
mochroa moiwmaculay Paychonoctua nulUfety Toronia odolaaoenay 
Arhela nacteroa. 
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Euaehinropterua poeyi puheroaa. Monodea exead troUa, BeliooonHa 
lepua eoncordma. 

New varieties: Comoaoma melanotelay Leudnodea elagantalUy var. 
prophetioa. 
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NEW GENERA AND SPECIES OF MICROLEPIDOPTERA 

FROM PANAMA. 


August Busok. 

Of VviUd SlatM Dipartmmt of Agrieultun. 

The following is the second installment ' of descriptions of MOlcro- 
fepidoptera from Panama, based on material collected by the writer 
while a member of the Smithsonian Biological Survey of Panama, 
during two periods, from January to June, 1911, 1912. 

The type material is deposited in the United States National 
Museum, and cotypes are, as far as possible, exchanged with the 
British Museiun. 

The citation of the type under each genus does not signify that 
the fixation is original in this paper, in most cases it is not; but in 
some as yet debatable cases the citation is necessary in order to 
define the author’s conception of the genus in question, and the 
uniform citation of the genotypes will be a convenience for future 
students. 

Family COSMOPTERYGIDiE. 

Genus ERITARBES WaUlngham. 

Type. — Eritarbes oiioaa Walsingham. 

nUTABBBS OUTTATA, MW irMlw. 

Labial palpi straw-yellow, with terminal joint blackish toward 
the face. Face, head, and thorax straw-colored. Antemus nearty 
as long as the forewings, straw-yellow, faintly dotted on each joint 
with black. FOTewings shiny light straw-yellow, overlaid on exterior 
half adth light brown; a conspicuous deep black elongate spot on 
the fold equidistant from apex and base of the wing; an inconspicuous 
dazk-brown dot at the end of the fold, a few dark-brown scales at 
apex. CSHa straw-colored. Hindwings dark straw-colored above; 
underside of both wings blackbh brown. Abdomen yellow. Legs 
whitish oohreous. 

Alar expanae. — 14 mm. 

BahiM . — Cabima and La Chorrera, Panama, May, June. 

Type-apeoimm. — Gat. No. 16668, UB.N.M. 

Rounds one in a general way of Bvtatroga eeraalBta Olivier. 

> llw Sirt pww ins pvAMlM te IS* BBabMnaa XMOmhooi OaDNUoa, wa a>. No. 4, ina 
l*aeottOHMS U. A Natwnai. Muwum, vou. 47-NOk 804$. 
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Oenu» PBRIMBDB Chambers. 

Type. — Perimtde erranldla, Chambers. 

PBKIMBSB AinniUTA. mm ivmIm. 

Labial palpi blackish brown, terminal joint. somewhat lighter. 
Antennce dark brown with last dozen joints silvery white. Face, 
head, and thorax shining black. Forowings uniformly shining black 
with four small deep-black tufts of erect scales, one on the cell, one at 
the end of the cell, one on the middle of the fold, and one near the 
end of the fold, all encircled with whitish scales. Cilia gray. Hind- 
wings light fuscous. Abdomen dork fuscous. Legs blackish; tarsal 
joints very indistinctly annulatcd with white. 

Alar expanse . — 11 mm. 

Habitat . — Corozal and Paraiso, Isthmian Canal Zone, March, May. 

Type-specimen. — Cat. No. 15814, U.S.N.M. 

Very close to Perimede particomeUa Busck, but of deeper black 
color and distinguished by the narrow white circlets around the tufts 
of raised scales. 

Genus WALSHIA Clemens. 

Type . — WalsMa amorphella Clemens. 

WALSHIA ALBICOamiXA. nmr ipMiM. 

Labial palpi dull ochreous, shaded with black; terminal joint 
nearly black with extreme apex pale. Antennae ochreous, annulated 
with black and with apical fomth silvery white. Face ochreous. 
Head and thorax ochreous, dusted with brown and black. Forewings 
shiny ochreous, with black and brown ill-defined markings; from base 
of costa to basal fourth of dorsum runs an oblique, broad, black fascia 
containing two large tufts of raised scales; near the end of the cell is 
an oblique, transverse row of raised ochreous scales mottled with 
black; at tomus is an ill-defined group of black and brown scales, 
and along the terminal edge is a row of three black dots; apical part 
of the wing mottled with scattered black scales; cilia light fuscous. 
Hindwings dark fuscous with lighter cilia. Abdomen blackish fuscous 
above, underside and anal tuft ochreous. Legs ochreous with broad 
black bars and black tarsal annulationa. 

Alar expanse. — 10-11 mm. 

HaMtat . — Paraiso and La Chorrera, Panama, February, May. 

Type-specimm. — Cat. No. 15813, U.S.NJd. 

Very close to the type of the genus and difiicult to distinguish 
from it except by its smaller size and the white-tipped antennes. 
WalsMa ealearaia Walsingham, which also has the white-tipped 
antoittss, differs by tbe white head and the. clothed posterior spurs. 
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Family QELECHIID.® 

FORTINEA, new genus. 

$)fpe, — Fortinea wuricUieUa, new species. 

iiabial palpi long, thin, recurved; second joint slightly thickened 
vfiih. appressed scales, compressed, slightly ruffled in front; terminal 
jcdnt slender, acute, as long as second. Antennae finely ciliate. 
P^rewings very elongate, broadest just within tomus; costa straight 
utttil apical fourth, thence somewhat deflected to the woH defined 
apex; termen but little oblique; dorsum straight; 11 veins; veins 
16 and 1 1 so closely approximate and parallel as to unite throughout 
their lengf h into one heavy vein, only separable into its constituents 
under magnification; 7 and 8 stalked; 7 to costa; 2 from near middle 
of cell; 3 from before the end of the cell; 4 from end of cell; 1 h furcate 
ajt base. Hindwings broader than forewings; costa straight; apex 
pointed; termen straight, oblique; dorsum straight; 8 veins; 6 and 7 
stalked; cell produced at their stalk; 5 cubital, separate; 3 and 4 
separate, but approximate. Posterior tibias hairy above. 

A genus of uncertain affinity though probably related to (MaUxiB 
WaMngham and Logisis Walsingham; from both of these genera it 
differs in having vein 9 of the forewing free and in the unusual semi- 
Qoincidence of veins 10 and 11. 

roainiBA auuciubua. aw 

Labial palpi light ochreous brown. Face and head light straw* 
eolored. Antennts light straw-colored, faintly annulated with dark 
brown toward their tips. Thorax light brown. Forewings light 
ochreous brown; extreme costal edge blackish brown; below this runs 
a thin, light ochreous, submaigmal lino from base to apex, whence it 
turns obliquely inward straight to the middle of the fold; this thin 
ochreous line is edged above with dark brown and is faintly continued 
along the fold to the base of the wing; it gives the wing a superficial 
appearance of a much narrower, elachistid wing with a long cilia 
represented by the tomal part; along the terminal edge is a dark 
brown submatginal line, beyond which the wing and the cilia are 
strongly metallic golden; dorsal cilia not metallic, dark greenish 
brown. Bondwings dark brownish fuscous with golden yellow tips; 
apical cilia golden yellow with a deeper yellow basal line; dorsal ciha 
brown. Abdomen dark brown above; underside ochreous. Legs 
ochreous, shaded externally with dark brown. 

Alar ^cparue . — 24 mm. 

Eabvtai . — ^Porto Bello, Panama, May. 

No. 15815, U.S.NAf. 
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ATOPONEURA, new genus. 


-i? — 


Type. — Atoponeura violacea, new species. 

Labial palpi long, reoxirved; second joint thickened with appressed 
scales, compressed, slightlyrough posteriorly; terminal joint thickened 
with scales except at extreme tip, compressed. Antennae three-fourths, 
simple. Tongue well develop^, spiraled. Head and thorax smooth. 
Forewings elongate, narrow; costa and dorsum nearly straight and par- 
allel; tip of the wing rounded; apex below the m^ian line; tennen 
rounded; 11 yems; 7 and 8 coincident; 6 to costa; 5 to apex; 2 and 3 
stalked. Hindwings broader than forewings ; costa deflected beyond (he 
middle; apex blimt; termen slightly sinuated; dorsum nearly straight; 
fleccus prominent; 8 veins; 3 and 4 connate; 5 cubital; 6 and 7 closdy 
approximate; crossvein between 7 and 8 at basal fourth. Posterior 
tibiae hairy above. 

Nearest to and correlated with Simoneura Walsingham and likft it 
with vein 6 in the forewing running to costa but further advanced in 
having 5 to apex and 3 and 4 stalked. 

The form of the labial palpi also distinguishes it from this genus. 
Only one other American genus is known with a similar venation in the 
forewing, i. e., Idioerates Meyrick,^ wliich difftTs, however, in having 
vein 2 and 3 separate while the venation of the hindwings [6 and 7 
parallel and 5 absent] proves it not at all related to the present genus. 

ATOPONBURA VXOLACBA, new specitt. 

Labial palpi golden metallic yellow with base and terminal joint 
shaded with black exteriorly. Antennss purplish black. Head and 
thorax bluish black, iridescent; face a shade lighter. Porewings 
black, overlaid with metallic, light blue scales and with a strong 
purpUsh sheen, especially toward apex, which, as well as the cilia, in 
certain light appear like burnished copper. Hindvong <lark fuscous. 
Abdomen bluish fuscous. Legs bluish gray on the inside, black 
exteriorly. 

Alar expanse . — 14 mm. 

Habitat . — ^Trinidad River, Panama^ March. 

7)/pe^peci7nen.—CB,t. No. 16816, U.S.N.M. 

The species appears plain black and inconspicuous in dull light, but 
in reflected light it is a very brilliant insect. 


BELrTHECA, new genus. 

Type. — B^heca picoleUa, new species. 

labial pdpi long, recurved; second joint thickened with scales, 
which are smoothly applied on the under side, but form a short brush 
on the upper side; terminal joint longer than second, slender, acute. 


’ Tiwt. Ent Soo. Load., IMP, p. IP. 
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Fotf wings elongate, ovate, apex round pointed, termen oblique; 

11 veins: 7 and 8 coincident to costa; 6 to apex; 2, 3, 4, and 5 equi- 

dii^|ait: (7 and 8), 9, 10, and 11 equidistant; 11 from beyond middle 

of Ibe cell; 16 furcate at base. Hind wings somewhat narrower than 

th4' forcwings with costa gently arched, apex produced, termen 

strongly sinuate, dorsum straight; 7 veins: 6 obsolete; 7 to apex; 

2, %, 4, and 5 well separated, equidistant. Posterior tibiae rough 

hared above. 

A development from AristoteZia, correlated with CJiryaopora 
Giemens, from which it differs by the coincident veins 7 and 8 of the 
fwewings. 

BBLTBECA PICOLBIXA, n»w (pwlM. 

Second joint of labial palpi whitish gray with blackisli tuft; third 
joint black with a broad, longitudinal, silvery line and with silvery 
apex. Eyes in the living specimen red. Lower face silvery white; 
upper face and head dark iridescent brown. Thorax blackish brown. 
Forewing blackish brown with a tliin outwardly oblique white streak- 
let just beyond middle of costa and with two triangular white dashes 
just before apex; a few scattered wliito scales at the end of the cell 
apd on the fold. Cdia black; just below apex it is short so as to ^ve 
the wing a sightly emarginate appearance. Hind wings blackish fus- 
cous with a bluish cast; cilia block. Abdomen iridescent blackish 
fuscous with silvery wliite underside. Legs blackish brown with 
wliito tarsal annulations. 

Alar expanse. — 9-10 mm. 

JlaMiat.—Cabima,, Panama, May. 

Type-speoimen. — Cat. No. 16669, U.S.NJd. 

A striking little species reminding one of the genus Apopira Wal- 
singham. 

BESCIVA, new genus. 

Type. — Besciva longitvdvneOa, new species. 

Labial palpi long, recurved, sickle-formed; second joint somewhat 
thickened with scales, smooth; terminal joint longer than second, 
pointed. Antennse shorter than the fore wings. Fore wings narrow, 
eloi^ate ovate with apex pointed; 11 veins: 7 and 8 coincident to 
costa; 6 separate to termen; 2, 3, 4, and 5 separate, nearly equidistant ; 
11 from beyond middle of cell, subobsolete toward the e^e of the 
wing. Hind wings somewhat narrower than the fore wings with costa 
and dorsum nearly straight and parallel; apex produced, termen 
einuated below apex; 8 veins: 6 and 7 longstaUnd; 6 to apex; 3 and 4 
shortstalked; 6 cubital. Posterior tibiae hairy above. 

Allied to Urdomia Busck, from which it differs in the separate veins 
8 and 4 of the fore wing, tiie stalked vans 8 and 4 of the bind wing, 
and in having vein 6 of the bind wing to apex. 
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B90CIVA IX>lfaiTtnMXnBLX^ ntm apMlM. I 

Second joint of labial palpi white, barred exteriorly with l|^t 
brown; tonninal joint white with two indistinct brown annulatibna. 
Ant Ann HR light brown with white annulations. F ace, head, and thorax 
white laterally with a light brown central streak. Fore wings -vHth 
the white ground color strongly overlaid by light oclireous brown and 
black scales; a nearly continuous, longitudinal, undulating line runs 
thi'ough the middle of the wing from base to ui^ex, bordered above 
with pure wliite; another black longitudinal line covers basal four- 
fifths of the fold; the rest of the wing area is ochreous brown, with the 
costal edge slightly dusted with black. Hind wings blackish fuscous 
with ochreous cilia. Abdomen blackish above, light ochreous on the 
under side. Legs wliitish ochreous, dusted exteriorly with brown. 

Alar expanse , — 9 mm. 

HaHtat, — ha Chorrera and IVinidad River, Panama, Manii, April. 

Type-Specimen, — Cat. No. 16070, U.S.N.M. 

GALTICA, new genus. 

Type, — GcUtica venosa, new species. 

Labial palpi long, sickle-formed, reacliing far beyond vertex ; sec- 
ond joint slightly thickened with appressed scales; terminal joint 
nearly as long as second, slender, acute. Fore wings elongate ovate; 
apex bluntly pointed; tormcn rounded ; 11 veins; 7 and 8 coincident ; 
4 and 6 shortstalkod from the end of the cell ; 2 and 3 wide^ separate 
from before the end of the cell; transverse vein nearly obsolete; 
ll furcate at base. Hind wings wider than the forewings; costa 
nearly straight, slightly deflected beyond the middle; apex bluntly 
pointed; termen and dorsum rounded; 8 veins; 6 and 7 separate, 
though approximate; 3 and 4 connate; 6 cubital. Posterior tibias 
with heavy spreading tufts of long bristly hairs above. 

This genus comes nearest to Diadytica Walsingham, from which it 
differs in having veins 4 and 6 of the fore wing shortstalked and in 
having 3 and 4 of the hind wings connate, not shortstalked; more 
strikingly distinguished in the very remarkable hair development of 
the posterior tibia) ; those of Diadytica being nearly smooth. 

OALTICA VXIfOSA. si«w tpMlM. 

Labial palpi straw-yellow, with a thin, longitudinal, anterior, deep 
black line from base to apex, somewhat broader on the terminal 
joint. Face, head, and thorax purplish black, mottled with a few 
yellow scales. Forewings deep dull black with a broad, ill-defined, 
yellow band across the wing near base and with all the veins on the 
outer half of the wing indicated by narrow, yellow lines; an irregular 
aggregation of yellow scales at tomus; cilia blackish with a yellow 
base line. Hindwings dark fuscous. Abdomen blackish fuscous. 
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Lej^ blackish with yellow tarsi; posterior tibias with very strikiDg 
spreading tufts of yellow and black hairs, displayed conspicuously 
wlen the insect is at rest; posterior first tarsal joints thickened with 
Bxiooth, dark metallic blue scales. 

’Alar expanse , — 18 mm. 

ndbitat , — Porto Bello, Panama, April. 

Type-specimen, — Cat, No. 15817, U,S.N.M. 

Genus ANACAMPSIS Curtis. 

Type, — Anncampsis popuMip, Clerck. 

ANACAMPSIS PBCULBLLA, ti<iw tpeclM. 

Labial palpi silvery gray, shaded with darker gray, especially an- 
teriorly on the terminal joint. Antennae dark brown with narrow 
silvery annulations. Tongue silvery white. Head and thorax dark 
brownish fuscous; face somewhat lighter. Ground color of the fore- 
wings is white but so strongly and evenly overlaid with dark brown 
scales as to be obscured, except under magnification; near the base 
is a broad, outwardly oblique, dark brown costal streak, reaching 
beyond the fold ; on the middle of costa is a large, triangular spot, 
reaching to the lower edge of the cell; at the end of the cell is a 
small, moon-shaped, dark brown spot; just before termen and parallel 
with it is a broad, dark brown fascia, and between it and the discal 
spot is a narrower, less pronounced and slightly convex, dark brown 
fascia; cilia dark brown with lighter tips. Hindwings dark brown- 
ish fuscous. Abdomen dark brown above with each joint tipped 
with silvery white. Underside of body silvery white. Legs silvery 
white, barred and annulated with dark brown. 

Alar expanse. — 11-12 mm. 

IlabitaL — Paraiso, Porto Bello, Trinidad River, and La Chorrera, 
Panama, Februory-May. 

Type-specimen, — Cat. No. 15818, U.S.N.M. 

This species is very close to Anacampsis siderophaea Walsingham, 
but differs in the darker and more pronounced wing ornamentation 
and the lighter legs and body. A. siderophaea Walsingham has the 
abdomen uniformly dark brown above, without the silvery white 
crosslines possessed by the present species. 

ANACAMPSIS lAOUNCXJLARXBLLA BiuMk. 

Anetcampaia lagunculariella Busck, Proc. U. S. Nat. Mus., vol. 23, 1^, p. 230; 

vol. 25, 1902, p. 848; BuU. 52, U. S. Nat. Mue., 1903, No. 5706, 

Anaeampaia hguneularialla Btab, Proc. £nt. Soc. Wadn., vol. 10, 1901, p. 474. 

Hiis species, hitherto known only from the bred type series from 
Palm Beach, Horida, was taken in several specimens at Coroeai and 
La Chorrera, Panama, April-May. 

Foodfkml, — LagwntnimiaTaem^ 
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AHAcucnn noKHAMHi turn m*m. ) 

Second joint of labial palpi and baee of third black, iridescelt; 
upper four-fifths of terminal joint white. Antenne black, with baSal 
fourth and extreme tip white. Face smoky; head and thorax 
whitish ochreous. Forewing whitish ochreous with a large, bladdah 
brown, oval, dorsal spot, occupying more than a third of the wing 
space, be ginning near the base and reaching to apical third of the 
dorsal edge and beyond the middle of the wing; apical part of the 
wing largely occupied by a strongly iridescent pearly area before and 
after which the wing is shaded with brown; apical third of costa 
blackish brown with a short, oblique, ochreous streak before a tri- 
angular apical spot; three short, black, longitudinal streaks on the 
terminal edge; cilia white with a brown line parallel to the wing 
edge. Hindwing dark fuscous with whitislx costal edge. Abdomen 
dark fuscous with ochreous anal tuft and a series of lateral ochreous 
spots. Legs light ochreous w'ith broad black bars on tibiee and tarsi. 

Alar expame. — 13-14 mm. 

Hahitat . — Trinidad River, Porto Bello, and La Chorrera, Panama, 
April, May, and June. 

Type-specimen. — Cat. No. 15819, U.S.NJd. 

I have tried to identify this species with ftdiginosa Felder and 
Rogenhofer, which, according to the figure, is very similar, but deem 
it safer to keep it under a separate name. 

AlTACAMPStS PBrrOMIXlXA, mv ifadM. 

Second joint of labial palpi blackish green on the outer surface, 
whitish at apex and on the inner side; terminal joint with basal half 
white, except for a broad, dark green annulation and with outer half 
golden brown ; extreme tip black. Head and thorax dark olive green ; 
face a shade lighter green. Forewing dark green, mottled with light 
ocherous and blackish brown scales; on the middle of the costal edge 
is a black spot and at apical third is a similar spot; from both of these 
run faint, irregular, darker green, zigzag fascise across the wing out- 
wardly narrowly edged with ocherous; scattered irregularly over the 
wing are small tufts of blackish brown, raised sedes and around 
apical and terminal edge is a subterminal row of black dots. Hind- 
wings dark blackish brown; darkest and nearly black towards the tq) ; 
costal edge above vein 8 silvery white. Abdomen blackish brown 
above, greenish fuscous below. Legs greenish brown with narrow, 
white annulations on the tarsal joints. 

AZor expanse. — 18-19 mm. 

Hahiiai. — Alhajuela, Oabima, and Porto Bello, Panama, March- 
June. 

Type-speesmen. — Cat. No. 15820, U.S.NAL 
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Awerj good example of protective coloration. All of the thirty*odd 
apaitlmens were taken on mossj tree trunks in the deep forest and 
thc^ colors blended so well with those of the bark, that even when I 
sawithem alight end after they had been disturbed by a puff of tobacco 
smoke, I would again and again lose sight of these quite large speci- 
mei^. On one large tree trunk near Alhajuela, where the majority 
of the specimens were taken, many hundred were quietly sittuig and 
could not be detected except by making them fly up, though I knew 
they wore there. 


Alf ACAMPSIS BXSmuOBIXA, aew speelM. 

Second joint of labial palpi black exteriorly with apical edge white; 
inner side of second joint and the terminal joint whitish ocherous with 
a black dot just before the tip. Antenneo ochreous with dark brown 
amiulations. Face, head, and thorax light ochreous fuscous. Fore- 
wings light ochreous fuscous with white and blackish brown markings; 
costal edge with three blackish markings, one from base to basal fourth 
with a smaller projection obliquely outward, one an obliquely out- 
wardly directed streak on the middle and the third a large spot cover- 
ing apical third of the costal edge but interrupted by a thin, white, 
transverse, outwardly angulated fascia across the wring at apical 
fourth and by two, small, perpendicular streaks beyond this fascia; at 
the angle of the fascia is a narrow, longitudinal, black streak; apical 
edge with a marginal, black streak; cell and dorsal part of the wing 
mottled with several, irregular, small, blackish brown spots. Hind- 
wings dark fuscous. Abdomen dark fuscous with light ochreous 
underside. Legs fuscous; tarsi blackish brown with the tips of the 
joints ochreous. 

. Alar expanse. — 8-9 mm. 

Habitat . — Alhajuela and Cabima, Panama, April, May. 

Type-specimen. — Cat. No. 16822, U.S.N.M. 

It reminds one in coloration and pattern of the North American 
Aproserema nigraUmeUa Clemens. 

AXACAMP8X8 UNISTRXOBLLA. MW 

Very similar to the foregoing species though somewhat darker and 
more greenish in color. The costal spots are nearly contiguous ; the 
first one smaller than in listrigeUa; ihe second and third separated 
only by a thin, white streak; there is only one white streaklct on the 
costal margin beyond the fascia and the longitudinal, black streak at 
the angle of the fascia is surroxmded by white scales contiguous with 
the fascia; at the end of the cell ore two, elongate, black streaks and 
the cell and dorsal part are not mottled. 

Ah/r expasMe.—S mm. 

Habitat. — ^Taboga Island, Panama, June. 

Typ&^specimeh. — Oat. No. 15821, t7.S.N.M. 
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JUf ACJJtfPaia ClTittSLLA, nm 

Second joint of labial palpi light gray with blackish apex; teroMz^al 
joint white with a broad, black band just below the tip. Face wWtish 
gray. Head and thorax dark gray. Forewings dark gray, finely 
irrorated with minute greenish ochreous dusting; outer half of 
costal edge with an oblique, white streaklet at apical third and a per- 
pendicular, white streaklet just before apex; this latter nearly con- 
nects with a thin, perpendicular, white line across the wing, outside of 
which the tip of the wing is light gray with a single black longitudinal 
dash and a broad black marginal lino narrowly edged with yellow. 
Hind wings dark brownish fuscous with basal half of costa silvery 
white. Abdomen dark fuscous above, silvery on the underside. 
Legs silvery gray; the tarsi blac^klsh with narrow ochreous 
annulations. 

Alar expanse. — 10, 11 min. 

Ti’inidad River, Panama, Juno. 

Type-specimen , — Cat. No. 15823, U.S.N.M. 

Closely allied to the two foregoing species, but larger and darker 
than either. 

AKACAMPSIS TBRRBNELLA, new species. 

Labial palpi dark fuscous; both joints with an anterior, thin, white 
line from base to apex, bordered on both sides with black. Face 
iridescent ochreous fuscous. Head and anterior part of thorax and 
base of the patagina blackish brown; posterior two-thirds of thorax 
and patagina light reddish brown. Fprewings of a light reddish 
brown color with a violet sheen and sparsely dusted with black 
atoms; extreme base of costa, a small spot on the middle of costa, and 
another at apical third black; two ill-defined small black dots on the 
middle of the cell and a similar one at the end of the cell; entire tip 
and terminal cilia black; dorsal cilia ochreous. Hindwings broader 
than the forewings, dark fuscous, shiny; cilia a shade lighter. Abdo- 
men dark fuscous with underside and anal tuft ochreous. Legs 
ochreous shaded with black. 

Alar expanse. — 16 mm. 

Habitat. — Porto Bello, Panama, May. 

Type-specimen. — Cat. No. 16671, U.S.N.M. 

Genus PARASPISTIS Meyrlck. 

Type. — Paraspistia palpigera Walsingham. 

PARASPlSns PAXiPIOBRA Waltingliam. 

OeleoMa palpigera Walsixoham, Trans. Ent. Soc. Lend., 1801, p. 94, pi. 4, fig. 81. 

Paraspistk ioloncha Mbtbiox, Joum. Bombay Nat. Hist. Soc., vol. 16, 1905, p. 600. 

Lipatia crotolariella Busox, Bull. Bep. Agr. Trinidad, vol. 9, 1910, p. 243. 

Labial palpi light browii with second joint Uackish exteriorly. 
Antennsd light brown, annulated with white. Face, head, and thorax 
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liglll brown. Forewings light ochreous brown, with a deeper tinge ont- 
wfuc^y and with costal edge becoming broadly dark brown toward the 
ap^; on the middle of the wing, on the middle of the foldi and at 
torhus ore small aggregations of blackish scales, ill-defined and easily 
rubbed off. Hindwings blackish fuscous. Abdomen dark fuscous with 
the basal joints velvety ochreous above. Logs ochreous, sprinkled 
with black exteriorly; tarsi blackish with narrow oclu*eous annulations. 

Alar expanse. — 13 — 14 mm. 

Habitat — British West Indies, F. W. Urich, coll. 

Food-^plant — Crotolaria. 

TypS’-specimm. — Cat. No. 13382, U,S.N.M. Ootype in British 
Museum. 

Bred by Mr. Urich from the pods of Crotolaria. There has been 
for many yeai-s a specimen of tills species in the United States National 
Museum, bred by Dr. H. G. Dyar from pods of '^woman^s tongue, 
Ax^acia? sp. at Nassau, Providence Island, British West Indies, in 
1891, which indicates a quite extensive range of the species. 

While collating Mr. Meyrick’s descriptions of East Indian genera 
with my synoptic tables I recognized in his Paras pistis iohneha^ 
described from four Ceylon specimens my Lipaiia crotolarieUa, 
described from Trinidad, and sent Mr. Meyrick a specimen of the 
latter for verification. Mi*. Moyidck <5oncurred in tliis synonymy 
and was good enough to give me the further synonomy of GdecMa 
palpigera Walsingham, described from East Africa. 

Tl^ interesting species, previously also recorded by the author 
from the Bahamas, was taken at Alhajuela and Corozal, Panama, 
April, 1911. 

It breeds in the pods of Crotolaria and has attained its remarkable 
geographic distribution wdth its food-plant. 

Genus RECURVARIA Haworth. 

Type. — Recurvaria naneUa Iltlbner. 

asetmVAXUA PUTBXXA. new tpeciei. 

Labial palpi whitish; second joint with two, large, poorly defined, 
ochreous brown blotches anteriorly, one reaching from base to 
beyond middle, the other just before the end of the joint; terminal 
joint white, with two black annulations; apex white. Pace white; 
head mottled with ochreous. Antennas white sharply annulated with 
blackish brown. Thorax white, mottled with ochr^us and brown. 
Forewings with the white ground color, strongly suffused with gray, 
brown, ochreous, and black scales; a large bl^kish brown, dorsal 
blotch at the base of the wing terminates in tufts of raised scales, 
the tips of which are white;, three equidistant, blackish, costal spots, 
one near the base, one before the middle, and one at apical third; a 
central, longitudinal, black streak is edged on both sides with ochreous 
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«nd is interrupted at apical fourth by a transverse streak of tinted 
whitish scales; cilia gray. Hindwings dark gray with cilia a sWle 
lighter. Abdomen silvery white, shaded laterally with fusobus. 
white; tarsal joints with black annulations. 

Alar expanse, — 7 mm. 

Hahitat, — Paraiso, Isthmian Canal Zone. I^a ChoiTeru, Panama, 
May, April. ♦ 

Type-specimen, — Cat. No. 15824, U.S.N.M. 

Reminding in a general way of Recurvaria sticta. Walsingham, but 
is smaller and with more mottled wing ornamentation. 

RBCTTRVARIA FLAVIDBLLA. new epMles. 

Labial palpi ochreoiis; second joint with rather larger tuft than is 
normal in the genus; terminal joint with two dec^p black annulations. 
Antenna) ochi'eous with black annulations. Face silvery white. 
Head light ochreous. Thorax darker ochroous. Porewings light 
ochroous, suffused on costal and apical half with darker oclireous; 
on the middle of the cell is a small black dot and below it on the fold 
is a tuft of raised scales; at the end of the cell are two, small, black 
dots, one above the other, below which a tuft of raised scales, narrowly 
edged with black; on the middle of costa is an inconspicuous, out- 
wardly oblique, black streaklet; at apical fourth is a similar, but 
much more pronounced black streak, reaching nearly to termen and 
edged posteriorly with light ochreous; around the apical edge is a 
series of short black lines. Cilia dark ochreous with lighter tips. 
Hindwings light ochreous fuscous with light ochreous cilia. Abdo- 
men light ochreous above, silvery below. Legs ochreous; tarsal 
joints annulatod with black. 

Alar expanse, — 7 mm. 

Habitat, — Paraiso, Isthmian Canal Zone. April, May. 

Type^pecimen. — Cat. No. 15825, U.S.N.M. 

This species is very close to Jf. apiciiripuncteUa Clemens, and R, 
varieOa Chambers, smaller than either and differing, aside from 
details of ornamentation, in the more tufted palpi. 

Genus GELECHIA HUbnor. 

Type — Qdechia rhomhella Httbner. 

OBLBCHIA TRADUCBXXA, new epedee. 

Labial palpi with second joint nearly smooth and terminal joint 
fully as long as second; black, minutely sprinkled with white scales, 
which on the terminal joint form an indistinct, longitudinal, anterior 
line. Lowo^ part of face black; upper part and head light ochreous. 
Antennia black with short, longitu(^al, silvery white atreaks. Thorax 
black. F orewings black with a lig^t yellow, oblique fascia from basal 
fourth of costa to basal third of dorsum and with a spot of the some 
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eoJitr on apical fourth of costa; upper part of cilia black, lower part 
yc^w. Hindwings blackish fuscuous. Abdomen bladdsh fuscous 
above, underside ochreous. Legs black with a broad, yellow band 
at 4he end of the posterior tibus and with narrow, yellow tarsal 
aUhulations. 

Alar expanse. — 12 mm. 

Habvtai. — La Chorrera, Panama, May. 

Type-epedmen. — Cat. No. 15826, U.S.N.M. 

Reminds in a general way of ArogaZea sonordUi Busck, which was 
collected at light at the same time as the present species. It is easily 
(fistinguished by the complete yellow fascia on the forewings. 

OBLECmA OSmATSlXA. nnr apMlw. 

Labial palpi with well developed triangular tuft, white with a 
blackish bar on the middle and an ochreous pencil in the tuft; 
terminal joint fully as long as second, white sparsely sprinkled with 
brown. Face white, iridescent. Head mottled with gray. Thorax 
white mottled with gray and ochreous. Porewings white overlaid 
with dark gray and ochreous scales; on the middle of the cell are two 
large tufts of dark erect scales, one above the other and together reach- 
mg nearly across the wing; the bases of these tufts are yellow; on the 
oosta are four dark brown spots edged below with yellow; at tomus 
is a fugitive ring of dark brown scales with a few yellow scales within; 
apical part of the wing is heavily overlaid with dark brown which 
obscures a row of dark terminal dots. Hindwings semitransparent 
on basal half; dark fuscous on apical half; the males have a strong 
costal tuft, ochreous at base, blackish brown at tips; veins 6 and 7 
are long stalked; veins 3 and 4 short stalked. Abdomen dark 
silvery fuscous above, whitish on the underside. Legs whitish 
ochreous, sprinkled with black and with black tarsal annulations. 

Alar expanse. — 11-12 mm. 

HabUat. — ^Porto Bello, Trinidad River, .Alhajuela, Paraiso and 
Corozal, Panama, March-May. 

Type-specimen. — Cat. No. 15827, U.S.N.M. 

A rather extreme form with its Ypsdophns-Wie tuft, its long- 
stalked veins 6 and 7, its strongly tufted forewings and with the male 
costal hair pencil, which is rather exceptional in the genus, but 
withal properly included in Odechia. 

AROGA, new genua. 

Type. — Gdedda parapluieOa Busck. * 

Labial palpi long, recurved; second joint thickened with rough, 
slig^tfy furrowed b^h on the underside; terminal joint long, slen- 
der, acute, ahmter than the second. Forewings elongate, smooth; 
costa and dorsum nearly straight and parallel until apical fourth; 

1 xot. sm. wmAi„ ii» 1^, m. 
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apex pointed; tennen oblique; 12 veins; 7 and 8 stalked; 2, 3, 4, ind 

5 separate, nearly equidistant; 2 and 3 from before the comer of’ithe 
cell; 1& furcate at base. Hindwings as broad or broader than%he 
forewings; apex somewhat produced; termen sinuate; 8 veins; 3 ttnd 
4 separate but approximate; 5 cubital; 6 and 7 separate. Posterior 
tibiae hairy above. 

A genus for the reception of species immediate between Odeehia 
Authores and Tdphuaa Chambers, differing from the former in hav- 
ing 3 and 4 of the hindwings separate, not connate, and from the lat- 
ter in having veins 6 and 7 in the hindwings separate, not stalked. 
The genus, ArogcHea Walsingham * conforms to these demands, but 
differs from the present genus in the approximation of veins 3, 4, and 

6 from the end of the cell in the forewings and by the raised scales of 
the forewings as well as in the form of the labial palpi. Paraatega 
Meyrick* differs from the present genus in the form of the palpi and 
in having veins 3 and 4 of the forewings stalked. 

AKOOA PARAIU.I7TBIXA Bnack. 

Oeleehia paraplutella Busck, Proc. Ent. Soc. WbbIi., vol. 11, 1909, p. 181. 

Labial palpi creamy white; extreme base of second joint and the 
terminal joint sprinkled with black scales; brush well-developed, 
furrowed. Antennas deep black. Face and head creamy white. 
Thorax light clay-yellow; patagina black. Forewings blackish fus- 
cous with entire dorsal part below the fold light reddish yellow; in 
faded specimens this color becomes yellowi^ white. Hindwings 
light fuscous. Abdomen dark fuscous with light anal tuft. 
ochreous on their inner sides, heavily barred with black externally; 
tarsi with broad black annulations. 

Alar expanse. — 11-12 mm. 

Habilal . — San Diego, California, May and July. li. E. Kicksecker, 
coll. ; Los Angeles, California, Juno, Dyar and Caudell, coll. 

Type-epedmen. — Cat. No. 12688, U.S.N.M. 

A single rubbed specimen from Paraiso, Panama, January, is with 
some doubt referred to this species. 

Genus PSORICOPTERA StaJnton. 

Type. — Peoricoptera gihhoeeHa Zeller. ' 

PSORICOPnCRA BORA, nmr (pwlM. 

Labial palpi ochreous; terminal joint and outer side of second joint 
shaded with black. Antennn lig^t ochreous, annulated with dark 
brown. Face light golden ochreous. Head and thorax darker oohre- 
ous, mottled with dark brown. Forewings light ochteous, shaded 
and longitudinally streaked with blackish brown; a large, dark, brown 

> BloL voh 4, 1010« p. 08. ^ 

« Tftiii. Bat* Joo. 1019, p. 808. 
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8pot|reaches from the middle of costa to apical fifth and is followed 
by a|Bmall, unmottled, ochreous space; on the middle of the fold is a 
blac|[ streak; extreme tip of the wing blackish; cilia ochreous with 
a bital and a terminal black line. Hindwmgs light fuscous with 
edgti and cilia a shade darker. Abdomen dirty ochreous. Legs 
och^us, barred with dark brown; tarsi simulated with black. 

Alar expanse , — 12 mm. 

J^aMtat. — ^Alhajuela, Panama, April. 

Type-specimen. — Cat. No. 15828, U.S.N.M. 

An inconspicuous species reminding of PTUhorimaea striatdla 
Murtfeldt. 

. Genus TELPHUSA Chambers. 

Type.—.TelpTmsa longifasdeUa Clemens. 

TBLPBTTSA OBUOATA, n«w ipwdM. 

Second joint of the labial palpi black with white apex; terminal 
joiztt white. Face silvery ochreous. Antennee light ochreous with 
narrow black annxilations. Head and thorax light reddish ochreous. 
Foiewings light ochreous with a strong rosy tint, especially on costal 
an4 apical part; and sparsely sprinkled witii minute black atoms; at 
bacal third of costa is a large, deep black, outwardly oblique spot, 
reiching beyond the fold; at apical third is a deep black costal spot; 
a a^es of small terminal dots black; base of dorsum and a small dot 
on the middle of the wing near base black; cilia reddish ochreous. 
Hindwings light fuscous. Abdomen fuscous with the posterior edge 
of, eadi joint and with anal tuft ochreous. Legs ochreous; tarsal 
joints barred with black. 

Alar expanse . — 11 mm. 

Eabiiai . — ^La Chorrera, Panama, May. 

Type-specimen. — C'at. No. 15829, U.S.N.M. 

A pretty species with a bold, easily recognized wing ornamentation. 

TBLPHUSA MBDULBIXA. IMW iptelM. 

Labial palpi ochreous, mottled with black; terminal joints mostly 
black, but with base and extreme apex ochreous. Antennie black 
w^ first joint and apical joints tipped with yellow. Face and head 
odhreous, slightly tipped with black. Thorax blackish bipwn on 
aiiterior half, ochreous posteriorly; patagina brown. Forewings 
0 (|hreous and dark brown in about equal proportion; taking the 
b|owix as ground-color, there is an ill-defined ochreous band from 
near the base of costa to the middle of dorsum and thence upward 
t^ain across the outer part of the cell to apical third of costa; this 
uneven band is loosely connected with an ochreous spot on apical 
fourth of costa by a downwardly curved narrow bandl and also with 
a ydlow spot at base of dorsum, the whole forming a very irregular 
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zigzag baud of more or lew raised scales on the smooth dark |^k- 
ground; at the end of the cell jae two deep black dots and <|^ the 
middle of the fold is a similar, smaller, black dot; cilia dark fuscous. 
Hindwmgs light fuscous; cilia with ochreous base. Abdomeii fus- 
cous mottled with ochrrous and with ochreous anal tuft. |Legs 
blackish brown with the ends of the joints simulated with yelloiw. 

Alar expanse . — 9 mm. 

BahHat . — ^Porto Bello and Trinidad River, Panama, March, .A|>ril, 
and May. 

Type^edmen. — Cat. No. 16830, U.S.N.M. 

Genus PARASTEGA Meyrlck. 

Type. — Paraatega niveisigndla 2^11er. 

PAKASTSOA CUJtVATSIXA, iww ipwlM. 

Labial palpi blackish brown, slightly sprinkled with white and with 
extreme apex white. Face, head, and thorax blackish brown. Fore- 
wings blackish brown with a purple sheen; from basal fifth of costa 
runs a narrow white streak obliquely outwards and downwards to 
the fold and is continued much attenuated and obscurely beyond’ihe 
fold outwardly in a shallow curve; on the fold is an interrupted, l%ht 
brown, longitudinal streak; at apical fifth is a small white costal sjlot; 
cilia blackish brown. Hindwings dark fuscous. Abdomen blackish 
brown with small ochreous anal tuft. Legs blackish brown with nar- 
row white annulations at the end of the joints. 

Alar expanse. — 12-14 mm. 

HabiUU . — ^Porto Bello, Trinidad River, and La Chorrera, PanaOta, 
March-May. 

Type-specimen. — Cat. No. 16731, tJ.S.N.M. 

Close to and easily mistakable for the t 3 q>e of the genus, P. niiwi- 
signdla 2ieller, but differing in the much nanower and longer basal 
costal spot and the smaller apical, costal, white spot. P. ehionostigtna 
Walsingham, described as TdpJi/usa, must also be referred to this 
genus; it is easily separated by its white head and bold, cleaivcut 
wing markings. 

PAXASTZOA TSICBXUA, MW (pMlM. 

Labial palpi black; second joint with brush rust brown; termiikal 
joint with an anterior line of white dots and with extreme api^ 
white. Antennas purplish black. Face, head, and thorax purplipi 
black. Forewings blackish brown with strong purple sheen; iat 
basal fourth is a narrow, outwardly oblique, straight, silveiywhtte 
streak ; at apical fourth is a small triangular outwardly pointed white 
costal stre^; cihs bluish dotted with daik brown. !BBndwmg|B 
dark fuscous. Abdomen blackish brown. Legs black with namnr 
white annuiatioBs at the end of (he joints. 

Jhrexpemee . — 11 mm. 
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Sl^tat — ^Porto Bello and Trinidad River, Panama, April, May, 

l^pe-epccimen, — Cat. No. 16832,. U.S.N.M. 

V^ry close to the foregoing species, curvatdla Busck, but smaller, 
mo|e shiny, with less white ornamentations and without the brown 
atriiak on the fold. The reddish brown palpal brush at once separates 
thif species. 

Genus AROGALEA Walsingham. 

Type. — Arogalea ctiatifaadeUa Chambers. 

AROGALEA SORONBLLA, ii«w ipwtoi. 

Second joint of labial palpi white above and at apex with black 
underside; terminal joint black, with extreme tip white. Face and 
head whitish yellow. Antennae black. Thorax black with two, small, 
yellow, posterior tufts of raised scales. Forewings deep black with 
li^it yellow markings; an oblique yellow spot on basal fourth of 
costa; a yellow spot on apical fourth of costa; a small yellow tuft of 
r^ed scales on the middle of the fold; black scale tufts at basal 
forurth and at the end of the cell, the latter with a few yellow scales; 
a minute yellow dot at tomus; cilia black. Hmdwings blackish 
fliscous. Abdomen black with yellow anal tuft. Legs black; 
tarsal joints annulated with yellow. 

Alar expanse. — 12-13 mm. 

Habitat . — La Chorrera and Cabima, Panama, May. 

Type-specimen. — Cat. No. 16833, U.S.N.M. 

Reminds in coloration and pattern very much of the somewhat 
Inxget Parastega cMonostigmaWahmghean, from which it is, however, 
at once distinguished by the yellow dots on the thorax and the differ- 
ently colored labial palpi. 

Genus DICHOMEHIS HUbner. 

Type. — Dichoyneris liguhUaTLfAmev. 

DXCHOMBRIS TIUSTXCTA* ntw 

Second joint of labial palpi with well-developed brush {Malaco- 
triehe type), light brown on the inner side; blackish brown exteriorly, 
with tip of the brush white; terminal joint light brown. Antennw 
light oohreous brown with narrow black aimulations. Face, head 
and thorax light ochreous brown; extreme posterior tip of thorax 
black* Forewings light ochreous brown with a roimd black dot on 
the middle of the cell, another at the end of the cell and a similar one 
on the fold, all slightly edged with reddish brown; base of costal edge 
l^aok; around the apical edge is a series of small black dots. Hind- 
wixigB dark brownish fuscous. Abdomen ochreous brown. Legs 
odi^txa on the ixmer sides, blackish exteriorly. 

S4848’— Proc.N.M.TOl.47— 14 2 
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Alarexpann . — 14 mm. f 

Bahitat — Trinidad River, Panama, May. t 

Type^pecimen. — Cat. No. 16672, IT.S.N.M, ? 

Nearest and very similar to 2?. hexasticta Walsingham, but diffilring 
in the number of discal dots and in the much darker hindwings. ’ 

niCROMBRIS COSTAUa new epedes. 

Second joint of labial palpi with strong rounded tuft above and 
beneath; ochreous at base, brush blackish, minutely dotted with 
white; terminal joint blackish brown with silvery base. Lower face 
golden ochreous; upper face and head colored like the palpal tuft. 
Thorax dark brown; patagina light ochreous brown with a palpal 
sheen. Entire costal part of the wing light ochreous brown with a 
violet sheen; this color is edged by a deep velvety black, longitudinal 
streak from the inner angle of the wing to apex; this black color 
gradually fades into the dark blackish fuscous color which occupies the 
dorsal half of the wing; a thin indistinct black line parallel with ter- 
men; cilia dark fuscous with a faint ocliroous base lino. Hind wing 
shiny light fuscous; underside of wing with strong golden reflections. 
Abdomen dark fuscous with golden ochreous underside and anal tuft. 
Legs ochreous with fuscous tarsi. The males have a thin golden 
yellow hair-pencil on each side of thorax at the base of the forewin^, 
which can bo expanded up over the base of the wing. 

Alar expanse . — 20 mm. 

Hahitat — Tabogilla Island and Porto Bello, Panama, Febmary, 
April. 

Typespecimen. — Cat. No. 16073, U.S.N.M. 

Closely allied to D. arotrosema Walsingham and D. varronia Busck, 
and at once recognizable by its striking longitudinal wing pattern. 

DICROMBRIS SZCAVATA, newipeclM. 

Second joiirt of labial palpi smooth, TrichotapTie-iormeiHL, golden 
orange, shaded on the upper side with black; terminal joint ochreous, 
strongly suffused with black. Face silvery white; head deep metallic 
blue. Thorax metallic blue, laterally ochreous; patagina blue, 
ochreous at tip. Forewing with undulating costa, strongly arched at 
basal third, depressed on the middle and again arched at apical third; 
dorsal edge strongly excavated beyond the middle; tomus prominent; 
metallic blue with dark brown markings; at basal third is a broad, 
outwardly convex deep brown velvety fascia; entire terminal third of 
the wing deep blackish brown with a costal blue blotch extended as a 
thill; blue, marginal line around the edge; on the middle of the wing 
are four large, poorly dejBned, round, brown spots; cilia golden 
brown with a basal marginal black line. Hindwing dark fuscoui 
With bluish cilia; costa produced at apical fourth and there clotfayed 
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a tuft of long, bluish black cilia. Abdomen bluish black* Legs 
bluish black with narrow ochreous tarsal annulations* 

M(tr expanse. — 14 mm, 

SoMtat — Porto Bello, Panama, March. 

Type-specimen. — Cat. No. 16674, U.S.N.M. 

Easily recognized by the bizarre wing form and the metallic*, 
coloration 

DICHOMSRIS PBRCXPTXLLA. now spMlM. 

Labial palpi smooth, TVicAotop^^formed; second joint but slightly 
thickened with smoothly appressed scales; tliird joint slender, black 
exteriorly, dark fuscous, iridescent on the inner side and with a thin 
longitudinal white line in front from base to apex. Face and head 
dark bluish fuscous. Thorax dark bluish brown. Forewings blackish 
brown with a violet sheen and with three, large, conspicuous, reddish 
orange blotches occupying about half of the wing space; the first of 
these orange spots lies on the basal third of costa and extends ob- 
liquely outward and downward over the cell beyond the fold, nearly, 
but not quite, to the dorsal edge, ending in a sharp point above the 
middle of the dorsum; the second ochreous spot lies on apical third 
of costa, is like the first, irregularly pentagonal, with a point toward 
but not reaching dorsum and a sharp attenuated point toward apex; 
tibe third smaller orange spot, on costa, just before apex is drop- 
shaped and is continued as a submarginal yellow line along termen 
and dorsum, ending between the two large orange spots; cilia black- 
ish fuscous. Hindwing nearly black. Abdomen black with whitish 
underside and small ochreous anal tuft. Legs black with narrow 
white annulations at the joints. 

AUlt expanse. — 14-15 mm. 

Bahitai. — ^La Chorrera, and Cabima, Panama, May, June. 

Type-specimen. — Cat. No. 16676, U.S.N.M. 

01CH0MXRI8 LUMlIfOSA*iMw 

This is the Atlantic representative of the foregoing species, very 
similar in coloration and easily mistaken for it but quite distinct, 
both in structure and ornamentation. Labial palpi dark steel gray, 
with a thin, anterior, longitudinal, reddish orange line from base to 
apex; second joint smoothly thickened with compressed spales; ter- 
minal joint with compressed tuft of scales on its posterior edge. Face 
silvery fuscous. Head and thorax dark brown; base of patagina 
silvery. Forewings nearly identical in color and ornamentation with 
those of perceptdla, but with the blackish brown part even more violet 
iridescent, with a light yellow inner edge of the first orange spot, 
with a light yellow central dash in the second orange spot and with 
this spot more roimded and without the dorsal and apical attenua- 
tions found in 2>. pereepUBa. Hindwings, abdomen and legs colored 
Hke the foregoing species. 
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Alar expanse. — 14 mm* 

Habitat. — ^Porto Bello, Panama, March. 

Type-Specimen. — Cat. No. 16676, U.S.N.M. 

I also hare a specimen of this species fcom St. Jean, French Guiana 
W. Schaus, collector. 

DICHOMBRXS CORNUTA. o«w tpMlM. 

Both joints of labial palpi smooth in front but with compressed 
tufts of scales posteriorly; dark fuscous with a bluish sheen and with 
extreme tip ochreous. Face light iridescent;. Head dark fuscous. 
Antennro ochreous with narrow, dark fuscous annulations. Anterior 
edge of thorax and base of patagina dark fuscous ; rest of thorax light 
golden brown. Forewings light golden brown with base of costal 
edge and a large, triangular spot on apical tliird of costa dark brown, 
the edges of which are strongly iridescent; at the end of the fold is a 
dark brown spot, surrounded by strongly iridescent scales ; at apical 
fifth is a perpendicular, dark brown litie across the wing tip edged 
exteriorly with a strongly iridescent patch of steel blue scales; apical 
cilia golden oclireous; terminal cilia dark brown with ochreous base 
and preceded by dark brown marginal line. Hindwing dark fuscous. 
Abdomen dark fuscous with ochreous anal tuft and silvery white 
underside. Legs fuscous with nai^row indistinct ochreous tarsal 
annulations. 

Alar expanse. — 13 mm. 

HaMtat. — C^orozal and Trinidad River, Panama, March and June. 

Type-specimen. — Cat. No. 16677, U.S.N.M. 

DICHOMBRIS BTBLLATBXXA,tiew tp9Cl«t. 

Labial palpi with smoothly appressed scales, light golden oclireous, 
shaded with dark metallic blue exteriorly. Lower face light oclireous ; 
upper face, head, and thorax dark metallic bluish black. Forewing 
dark brown suffused with metallic blue and with scattered single sil- 
very and light blue scales ; a few of these congregate to form an ill-do- 
fined costal spot at apical third. Ciha blackish brown. Hiiidwing 
dark brownish fuscous. Abdomen bluish black with silvery white 
imderside. Legs dark fuscous, with narrow ochreous tarsal annu- 
lations. 

Alar expanse . — 0 mm. 

Habitat. — ^Taboga Island, Panama, February. 

7)fpespecimen. — Cat. No. 16678, U.S.N.M. 

PAVOLECHIA, new genus. 

Type. — Pemtechia argentea, new species. 

. Labial palpi long, slender, smooth, recurved; second joint slightly 
thickened with smoothly appressed scales; terminal joint half as 
long as second, thin, acute. Antexmas simple, shorter than the fore- 
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wiagl^. Head and thorax smooth. Forewings with costa straight to 
apical fourth, thence deflected; apex tolerably pointed; teimeu 
ohlique, slightly sinuate; tomus rounded; 11 veins; one costal vein 
[9] absent or 7 and 8 coincident, stalked with 9; 2, 3, 4, and 5 nearly 
equidistant; 4 from the comer of the cell; 1 h furcate at base. Hind- 
wings quite as broad as the forewings, broadest at tomus; with color 
pattern; costa straight; apex blunt; termen not much oblique and 
hardly sinuate; 7 veins; vein 5 absent; 3 and 4 connate; 6 and 7 
connate. Posterior tibi® hairy above. 

Related to Menesta Clemens and the DuHumerut group; amply 
differentiated from any described genus by the venation and by the 
ornamented hindwings, which give it a Choreuiid appearance. 

PAVOlSCmA AHOBHTXA, nmr ipMlM. 

Second joint of labial palpi bright saffron yellow; terminal joint 
dusky. Face ochreoua fuscous. Antennro dark brown. Head and 
thorax greenish or purplish metallic brown, according to the light. 
Forewings dark blackish brown with a bright, bluish metallic sheen; 
a round, silvery white dot on the cell and an oblong, silvery white 
dash at the end of the cell; cilia golden yellow at apex, otherwise 
dark brown. Hindwings blackish brown with a large silvery white 
spot on the middle of costa and a somewhat smaller similar spot just 
below it on the dorsal edge; apical cilia tipped with silvery white; on 
the underside is a complete silvery white fascia in the place of the white 
spots and a less complete narrower white fascia at basal fourth; 
underside of the forewing has the two silvery white spots of the upper 
side and a third such spot below them on the dorsal edge. Abdomen 
blackish brown, iridescent on upper side; underside silvery white. 
Legs blackish brown with silvery white annulations on the middle 
and at the tip of the tibi®. 

Alar expanse . — 11 mm. 

Habitat . — Trinidad River, Panama, March. 

Type-specimen. — Cat. No. 16679, U.S.N.M. 

A brilliant day-flying moth reminding one of the genus Brenthia 
Oemens. 

PROMENESTA, new genus. 

Type. — Promenesta lithochrorna, new species. 

Labial palpi long, recurved; second joint, slightly thickened with 
appressed scales; terminal joint slender, acute, nearly as long as 
second. Antenn® three-fourths the length of the forewings. Fore- 
wings with costa gently arched; apex rounded; termen perpendicular; 
dorsum straight; 10 veins: 7 and 8 coincident; 2 and 3 coincident; 
rest separate. Hindwings broader than the forewings, apex blunt; 
termen and dorsum rounded; 8 veins: 6 and 7 stalked; 8 and 4 
stafleed; 6 approximate to 4 . Posterior tibie rougb-hai^ above. 
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Correlated with Mem 9 ira> Clemens^ from which it differs by hav^iog 
3 sad 4 in the hindwings stalked, not coincident. 

PROMBNSSTA LiraOCBROMA, naw 

Labial palpi light ochreous; second joint shaded with fuscous ex- 
teriorly. Face light strawcolored, nearly white, iridescent. Head 
light strawcolored. Anteimte light ochreous. Thorax light saffron 
yellow. Forewings light saffron without any markings; edges and 
apical part slightly darker. Hindw'uig light j^ellow. Abdomen light 
ochreous with whitish iridescenl underside. Legs light strawcolored ; 
tarsi dusky. 

Alar expanse. — 12-13 mm. 

Habitat — ^Alhajuela, Trinidad River, and Porto Bello, Panama, 
March. 

Type-'Specimen. — Cat. No. 16680, U.S.N.M. 

PROMSnSSTA MAROINBLLA. new epeclee. 

Labial palpi white; second joint with base blackish brown and 
with a brown bar exteriorly; terminal joint with base and an annu- 
lation just before the tip blackish brown. Face pure white, irides- 
cent. Head dark greenish fuscous. Antenn® dark fuscous with 
white bases. Thorax dark olive brown. Forewings dark olive brown 
with costal, apical, and terminal edges narrowly bright saffron yellow; 
just before the terminal edge is a marginal series of black dots; 
cilia yellow. Hindwings dark fuscous. Abdomen dark fuscous 
above with silvery white underside. Ijegs strawcolored with dusky 
tarsi. 

Alar expanse . — 10 mm. 

Habitat . — Trinidad River, Panama, March. 

• Type-specimen. — Cat. No. 16681, IJ.S.N.M. 

Looks like a dimunitive Stenoma marginaUi Busek. (See p. 49.) 

Family CECOPHORIDiE. 

HAMADBRA, new genus. 

Type. — Hamadera aurea, new species. 

Labial palpi long, thin, sickle formed; second joint but slightly 
thickened with smoothly appressed scales; terminal joint much 
longer than second, slender, acute. Antennas somewhat longer than 
forewings, simple, without pecten on basal joint. Head and thorax 
smooth. Forewings with costal and dorsal edges nearly straight and 
parallel but both slightly concave at the end of the cell; apex and 
termen evenly rounded; 11 veins: 7 and 8 coincident; 2 and 3 connate 
from the comer of the cell; 4 from the end of the cell; 6 distant; 0 to 
apex; 9 and 10 from near the end of the cell; 11 from before middle; 
12 in the female normal, in the male curved downward and running 
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intal^ein 11 at its basal third, with the membrane above it thickened; 

1 furcate at base. Hindwings as broad as the forewings; costa 
straight; apex bluntly pointed; tennen and dorsum evenly rounded; 
8 veins: 3 and 4 stalked; 5 parallel with 4; 6 and 7 parallel; 8 free. 
Posterior tibiae nearly smooth. 

.Agreeing with Fdbiola Busck and Himotica Meyrick in having 
veins 7 and 8 in the forewings coincident; differs from both in the 
lojsg antennae and the very long terminal joint of the palpi; Fahiola 
has 2 and 3 in the forewings widely separate; Himotica has these 
veins stalked and the present genus has 2 and 3 connate. 

HAMADBRA AURSA. new epeclee. 

Labial palpi blackish with basal half of second joint golden yellow. 
Face, head, and thorax metallic blue, strongly iridescent. Antennae 
deep black with a broad, white annulation just before the tip. Basal 
half of the forewings deep black, with a broad, semicircular, metallic 
blue band from near the base to just before the middle of the costa; 
the ends of this band on the very edge white; a large, contiguous, 
metallic blue spot on the fold near base and another similar one on 
the middle of the fold, neither reaching the dorsal edge; apical half 
of the wing deep golden yellow, which color sends a broad projection 
into the dark basal part on the middle of the cell; extreme tip of the 
wing and a slender projection therefrom into the yellow port dark 
violaceous, strongly metallic and iridescent; apical cilia purplish 
black; terminal cilia dusky golden. Hindwings blackish brown 
with the costal edge above vein 8 silvery white; cilia dork bronze. 
Abdomen blackish fuscous above; underside silvery white. Legs 
blackish with broad light yellow bands and narrow yellow annulations 
on the tarsal joints 

Alar expanse. — 11-12 mm. 

Eahitat— Trinidad Kiver, Panama, March. 

Type-Specimen. — Cat. No. 16682, U.S.NJd. 

A brilliantly colored species, which reminds in a noteworthy degree 
of the similarly sized Dichomeris exterioreUa Walker and 2>. lummeUa 
Busck; like these species, it is a day-flying, sun-loving insect. 

COSTOMA, now genus. 

Type. — Costoma hasirosella, new species. 

Labial palpi long, recurved, smooth; second joint somewhat 
thickened with scales; terminal joint shorter than second, stout, 
acute. Antennas simple, without pecten on basal joint. Head and 
thorax smooth. Forewings elongate ovate; costa and dorsum 
slightly and evenly curved; apex and termen roxmded; 12 veins: 

2 and 3 stalked; 7 and 8 stalk^; 9 out of the stalk; 7 to apex; 11 
from before xniddle of cell; 1 ft furcate at base. Hindwings as broad 
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|us the forewHxgs; costa straight; apex blunt; termen and dohium 
efvenly rounded; 8 veins: 3 and 4 stalked; 5 parallel; 6 and 7 sepa- 
rate and paralld. Posterior tibias hairy above. 

COSTOICA BASmOSXLLA. ntw ipMiM. 

Labial palpi, face, and head bright yellow. Thorax purplish brown, 
edged laterally with pink; patagina pink with brown base and yellow 
tip. Base of the forewings light pink, on the costa yellow; this bright 
colored base issharply limited outwardly by a narrow, blackish brown, 
transverse fascia; beyond this fascia the wing is dark olive brown 
with the costal edge from basal fourth outwardly, broadly yellow, and 
with the entire apical, terminal, and dorsal edge narrowly yellow. 
Hindwings dark brownish fuscous. Abdomen blackish above; 
underside and anal tuft yellow. Legs yellow with dark brown tarsal 
annulations. 

Alar expanse, — 31 mm. 

Hahitat. — ^Trinidad River, Panama, June. 

Type-specimen, — Cat. No. 16683, U.S.N.M. 

This large, handsome species has a noteworthy resemblance to the 
somewhat larger Arctiid moth, Automolis {Craioplastis) diluta Felder.* 
and oven more strikingly so to the Lithosiid Diarhabdosia coroidee 
Schaus* and to the Stenomid moth, Sienonm lampyridella Busck,^ 
both of which were taken at the same place and at the same time as 
Costoma lasiroseUa, The same coloration in all these species, though 
differently placed, give the same general impression at first sight; 
they all probably imitate a large lampyrid beetle, Cratomorphus sp., 
which occurred commonly at the same time and place as the 1^/ 
three named Lepidoptera and which both in flight and alighting 
resemble them very remarkably. 

RHINDOMA, new genus. 

Type, — Bhindoma rosapiceUa, new series. 

Labial palpi long, recurved; second joint comparatively short, 
somewhat tMckcned with scales, rough anteriorly; terminal joint 
more than twice as long as second, rather stout, compressed, with 
rough anterior edge; apex acute. Antennee longer than the fore- 
wing8,simpl6; basal joint without pecten. Forewings elongate; costa 
sinuate beyond middle; apex rounded; termen oblique; dorsum 
straight; 12 veins: 7 and 8 stalked; 7 to below apex; 2, 3, and 4 
approximate, but separate. Hindwings narrower than the fore- 
wings; costa sinuate beyond the middle; apex and termen rounded; 
8 veins: 3 and 4 stalked; 6 cubital but distant; 6 and 7 separate and 
parallel. Posterior tibisD rough above. 


■li* 


1 K«Uni JVoMira, U07, pL 108, flf . a 

«Aati. AmS, Nat. Btat. ($), tqI. 7, lOll, p« 866. 

«8Mp.41. 
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l^e long and rather stout antennse and the remarkably long ter> 
minid joint of the labial palpi easily separate this genus. It diflera 
from lAtpercalia Busck, FUinota Busck, and Mnesichara Walsingham, 
wluldi it resembles in the long antennae, in having vein 7 of the fore- 
wing to termen, in 3 and 4 of the forewing separate, and in 3 and 4 
of lEhe hindwing stalked, not coincident. 

RHIITDOMA R08APICBIXA, nnr ipMln. 

Labial palpi blackish brown; terminal joint with light ochreous 
tip. Antennae light ochreous. Head and thorax blackish brown; 
face a shade lighter. Forewings with large dorsal patch, reaching to 
the end of the cell, blackish brown; costal area above this patch and 
terminal area beyond it light ochreous; at apical third is an elongate 
blackish brown costal streak edged toward the base with orange scales 
and apically with light rose-colored scales; these latter persist in a 
narrow band around apex and include a dark brown subapical spot; 
a few rose-colored scales are also found below the costal spot and an 
indistinct and ill-defined orange streak crosses the apical light ochreous 
area. 

Hindwings dark brownish fuscous, with rose-colored tip. Abdomen 
brownish fuscous above, underside and anal tuft ochreous. Legs 
light ochreous, shaded externally with blackish brown; tarsal joint 
dark brown with narrow ochreous annulations. 

Alar expanse. — 12-13 mm. 

Habitat . — Alhaj uola and Trinidad River, Panama, April, May. 

Typerspedmen. — Cat. No. 16684, U.S.N.M. 

Genus PSILOCORSIS Clemens. 

Type. — PsUocorsie gwreiceUa Clemens. 

PSIIXX:OKSIS CRUCrntRA, naw apacln. 

Second joint of labial palpi light yellow mottled with wine red; 
terminal joint yellow with a broad, wine-rod band on the middle. 
Face light-straw yellow. Head and thorax light yellow, mottled with 
wine red. Antennse dark brown with basal joints wine red. Fore- 
wings light yellow with all the veins sharply outlined in wine rod; 
costal and terminal edges dark brown; a dark brown line from just 
before noiddle of costa aoroes the wing to tomus; another dkrk-brown 
line from base to basal third of dorsum and thence upward to the end 
of the cell touching the other brown line nearly at right angles; a 
thin, irregularly wavy, outwardly curved, brown line from apical 
third of costa across the wing to middle of dorsum-; cilia dark brown. 
Hindwings light iridescent yellow with the margin light rose colored; 
cilia li^t golden yellow. Abdomen light yellow. Legs l^t yellow 
touoh^ on the outer sides -with rose. 
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AJar expanse. — 16-19 mm> ‘ > 

HabiUU . — ^Trinidad River and Cabimai Panama. 

Type^edmen. — Cat. No. 16686| U.S.N.M. 

Allied to P. traUi Butler, but easily distinguished by its wing f>at*- 
tem. In the United States National Museum are also specimens 
from St. Jean, French Guiana, and from Sixola River, Costa Rica, 
W. Schaus, collector. 

Genus PEL.EOPODA Zeller. 

Type. — Peleopoda lohitarsis Zeller. 

PELBOPODA IMPBRISLIJk, tt«w ipoclM. 

Labial palpi light brick rod, terminal joint light yellow. Face and 
head yollowibh white. Antennas reddish yellow. Thorax silvery 
white. Forewings silvery white with a violet sheen and strongly over- 
laid with light brick red, except on a broad longitudinal curve from 
base of dorsum up to middle of costa and to tormen ; base and apical 
third of costal edge light brick red; a largo poorly delined dorsal ama 
covering nearly half the wing reddish yellow with the u})por edge 
broadly saffron; cilia golden yellow. Hindwinga reddish yellow with 
s%htly paler cilia. Abdomen reddish yellow. Legs nxldish yellow 
with yellowish white tibiaj and tarsal tufts. 

Alar expanse , — 32 mm. 

HaUtat , — ^La Chorrera, Panama, May. 

Type-specimen, — Cat. No. 16687, U.S.N.M. 

The largest described species of the genus, closely allied to P. regi- 
nella Busck, but yellow in general tone where the other species is 
wine red. 

ANCIPITA, new genus. 

Type, — Ancipita atteria, new species. 

Second joint of labial palpi very long, slender, compressed with 
slightly rough scales just before apex; terminal joint less than half 
the length of second, slender, smooth, acute. Antennae as long as 
the fore wings, without basal pecten. Forewings elongate, ovate, 
apex rounded; 12 veins: 7 and 8 stalked; 7 to apex; rest separate; 
2, 3, 4, and 5, nearly equidistant. Hindwings as broad as the fore 
wings; apex rounded; costa straight; termen and dorsum evenly 
rounded; 8 veins: 3 and 4 connate; 6 and 7 parallel. Posterior 
tibiae rough-haired above. 

ANCIPITA ATTBBIA, ntw 

Labial palpi golden yellow, strongly shaded with black on apical 
half of both joints. Face silveiy white. Head golden yellow with a 
large, central, dark>blae, metallic patch. Antennss yellow wilbi nar- 
ro'ff black annulations. thorax siuBEron yellow with two, lateral, dark- 
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bluQ^metaUio spots and with the posterior tip blackish fuscous. 
Foralirings brick red, with golden yellow costal and dorsal edges and 
withs*: three, broad, longitudinal, black streaks from near base to just 
before the apical edge of the wing; these black bands are interrupted 
beyond the middle of the wing by a narrow, brick-red crossline, con- 
necting the two edges of the wing; cilia black with a deep-blue metallic 
basal line. Hindwing brick red with apical third black; cilia black. 
Abdomen brick red with golden yellow underside. Legs red with 
black tarsal simulations. 

Alar expanse. — 17 mm. 

Habitat. — Cabima, Panama, June. 

Type-specimen. — Cat. No. 16688, IT.S.N.M. 

Genus DOXA Walsingham. 

Type. — Doxa soddlis Walsingham. 

DOXA VIROUfXAt new ipeciae. 

Labial palpi, face, and head deep violet red, mottled with black. 
Antennoa black with basal joint violet. Thorax saffron yellow with 
anterior edge and base of patagina black. Forewing saffron yellow 
with costal edge darker yellowish brown, extreme base black, and 
with apical and terminal edge narrowly dark violet; an indistinct 
blackish brown spot on the middle of the cell; an even less distinct 
brown spot at the end of the cell; cilia bright violet dusted with 
blaek. Hindwings light yellow with nwe-red edges and cilia. Abdo- 
men and legs yellow. 

Alar expanse. — 12-13 mm. 

Habitat. — ^Trinidad Eiver, Panama, March, April, June. 

Type-specimen. — Cat. No. 16745, IT.StN.M. 

Smaller than the type of the genus, Doxa sodaMs Walsingham, and 
at once distinguished by the dark violet head and dark edges of the 
wings. 

Named in honor of my efficient assistant, Miss Pearl Virginia 
Boone. 

Genus CRYPTOLECHIA Zeller. 

Type. — C. stramineUa Zeller. 

cutttoucbia tomcotoB, mw ipwIm. 

Labial palpi carmine red mottled with black. Face red with a 
small, central, yellow spot. Head and thorax carmine red mixed 
with yellow. Antennss yellowish with basal joint carmine. Basal 
two-thirds of forewings light yellow, heavily overlaid with carmine 
scales; outer third dark violet red mixed with brown and carmine; 
entire costal edge from base to apex blackish brown; at the end of 
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the cell is a curved blackish brown line; cilia blackish, 
wings light carmine red with somewhat lighter cilia. Abdomei^car- 
mlne red above Tnth li^t yellow imderrade; legs yellow shaded ^ith 
carmine. 

Mar expame. — 28 mm. 

HahUat. — Cabima, Panama, May. 

Type-apecimen. — Cat. No. 16746, tr.S.N.M. 

A showy species, allied to Cryptolechia miniata Dognin. 

CRYPTOUCHIA ILLiniUNXIXA, iww VMlei. 

Labial palpi dark purplish red dusted with black. Antennee dark 
brown. Face reddish ocherous. Head red. Thorax brown. Fore- 
wings golden brown; costal edge brick red; extreme base black; 
three indistinct darker brown transverse lines, one across the middle 
of the cell, one on the middle of the wing reaching across the wing, 
and at apical fourth inwardly curved at costa and not quite reaching 
the dorsal edge; terminal edge broadly dark brown with cilia dark 
reddish; dorsal cilia light brick red. Hindwings hnght aniline red 
with slightly paler cilia. Legs golden brown, shaded externally 
M/ith dark brown. 

Alar expanse . — 17 mm. 

Habitat . — Trinidad River, Panama, March. 

Type-specimen. — Cat. No. 16747, IJ.S.N.M. 

The hindwings have the same striking shade as C. ignicolor Busek., 
from which it differs by its smaller size and brown striped forewings. 
It is nearer in size and ornamentation to Cryptolechia incenscUeUa 
Walker, and Cryptolechia fervida Zeller, described from Brazil, in 
which the forewings, however, are also of a carmine red, not brown, 
as in the present species. 

CRYPTOtXCBU SDlPBtnUM. MW ipaeiM. 

Second joint of labial palpi brick-red, mottled with yellow; ter- 
minal joint light yellow. Face brick red. Head sulphur yellow. 
Anteim® reddish. Thorax light yellow. Forewings glossy white 
with a strong violet sheen and overlaid with yellow scales; extreme 
base of costa, a longitudinal central line from base to tmnm and 
the apical edge, reddish yellow; cilia brown with purplish base and 
a black transverse line. Hindwings glistening light violet yellow 
with light yellow cilia. Abdomen and legs yellow. 

Alar expanse. — 30 mm. 

Habitat. — Porto Bello, Panama, June. 

Type-specimen. — Cat. No. 16748, U.S.N.M. 

A Urge showy species, allied to Cryptolechia croaaota Walsingham. 
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I CSTPTOtBCHU TDmCATA. amr svmIm. 

Labial palpi, face and head light lemon yellow. Thorax light 
lem^ yellow with posterior half and tips of the patagina rose red. 
Thefgroater dorsal part of the forewings dark brown, edged bdow 
but^along the costa from base to tomus by a broad curved band of 
rose red which is again limited along the extreme edge of the costa 
by lemon yellow, which color broadens out toward the apex and 
covers apical and terminal edge; on the middle of the cell is a hu^e, 
pure white, comma-shaped spot with the thin end towai'd apex; this 
white spot is edged above and below by rose red and laterally by 
ill-defined black spots. Hindwing dark brown. Abdomen light 
fuscous. Legs light yellow. 

Alar expanse . — 20 mm. 

Habitat . — ^Porto Bello, Panama, June. 

Type-specimen. — Cat. No. 16749, U.S.N.M. 

Allied to the foregoing species and to C. crossota Walsingham, but 
smaller and at once recognized by the large, white comma-shaped 
discal spot. 

CRYPTOLBCHU MASCXIXA, new ipKiM. 

Labial palpi yellowish red with dark brown base. Face light 
yellow ; head and thorax light reddish brown. Antennae dark brown. 
Forewings light reddish brown with lighter brick red costal and ter- 
mkial edges; on the middle of the coll is a small black dot; at the end 
of the cell a similar somewhat largw dot and on the middle of the 
fold a third black dot; from the outer fourth of costa runs a broad but 
gradually narrowing blackish shade across the wing to outer fifth of 
the fold; this shading is poorly defined and single blackish scales are 
found outside of it on both sides; cilia reddish brown. Hindwinga 
light golden yellow with tips and terminal edge rose colored; cilia 
golden. Abdomen light yellow. L^ light yellow, shaded exter- 
nally with brown. 

Alar expanse. — 17-20 mm. 

Hahitat . — ^Trinidad Fiver, Panama, March. 

Type-specimen. — Cat. No. 16750, U.S.NA£. 

Specimens also from St. Jean, French Guiana, and from Sixola 
Siver, Costa Rica, W. Schaus, collector. 

CmrPTOIXCBU CROaitBaA, mw tpMlMk 

Labial palpi reddish ochreous; base of second joint blackish brown; 
terminal joint sprinkled with black scales. Antennas ochreous, 
mottled with black. Face and head light ochreous. Thorax and 
forewings light violaceous brown; basal fourth of costal edge black; 
aemall black dot on the middle of the cell, another at the end of the 
oeQ, and a similar one on the middle of the fold; a faint, outwardly 
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curved seriee of black dots at apical fifth parallel with the apical and 
teorminal edges, which are narrowly rose-colored ; cilia golden, ^find- 
wings dull fuscous with cilia concolorous and with the extreme ^ge 
whitish. Abdomen dark fuscous above, light ochreous below; |mal 
tuft orange. Legs light ochreous, shaded on the outer sides with 
dark brown. 

Alar expanse. — 19-20 mm. 

Habitat. — ^I^a Chorrera, Panama. 

Type-specimen. — Cat. No. 16751, U.S.N.M. 

CRVPTOUBCHU ANAIIS, MW ipMlab 

Labial palpi reddish ochreous, dust eel with black and with basal 
third of second joint blackish brown on the outer side. Antennae 
blackish fuscous with bright reddish ochreous basal joints. Face and 
head light ochreous, the latter slightly reddish. Thorax brown. 
Forewings deer-brown with the edges and cilia brick red; a small 
black dot at the base of costa; an indistinct black dot at the end of 
the cell and one on the fold; an indistinct row of black dots across 
the wings parallel with the outer edge at apical fifth. Hindwings 
dark fuscous. Abdomen dark fuscous above, whitish on the undM^ 
side. Legs whitish, shaded with dark brown exteriorly 

Akr expanse. — 14-15 mm. 

Habitat. — Porto Bello, Panama, April. 

Type-specimen. — Cat. No. 16752, U.S.NJd. 

Close to C. chorrera, but smaller and distinguished by the bright 
reddish edges of the forewings. 

CRTPTOLSCHU KOTSLLA. MW CpWlas. 

Labial palpi light ochreous, base of second joint shaded with 
black. Antennas ochreous with narrow black annulations. Fai^ 
light ochreous. Head slightly mixed with reddish ochreous. Thorax 
reddish ochreous. Forewings reddish ochreous with extreme base 
of costa black; a small black dot at base of wing; a large round blade 
spot on middle of cell and a black Hi-defined spot obliquely above 
this on the costal edge just before the middle; an indistinct, strongly 
outwardly curved series of black dots parallel with apical and to rmiiml 
edges at apical fifth; a small black dot on the fold. Hindwings 
reddish ocl^eous with a strong sheen and with golden yellow cilitu 
Abdomen and legs whitish ochreous. 

Mar expanse. — 14-16 mm. 

Habitat. — ^Trinidad River, Panama, March. 

Type-specimen. — Cat. No. 16753, U.S.N.M. 

AlRed to the same group as the foregoing species, but smaller and 
at once distinguished by the conspicuous, black wing spots. 
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Genus TBRATOMORPHA Walsingham. 

Tgpe. — Teratomorpha dSnfront Walsingham. 

TBSATOMOaPBA CBIUBSSIXA. MW tyMlM. 

Ltbial palpi, faco, head, and thorax whitish ochreous. Antemue 
faintly annulated with darker ochreous. Forewings whitish ochreous, 
slii^tly and irregularly overlaid with single, dark-brown scales and 
witfc the costal edge and the veins somewhat deeper ochreous; the 
brawn scales form two faint and ill-defined, outwardly curved lines 
aGtoss the wing, one submarginal and one parallel therewith on the 
middle of the veins; there is also an irregular aggregation of dark 
scales on the middle of the cell, tending downward to the dorsal 
edge; on the middle of the costa is a small group of dark-brown 
scales and at the end of the coll is a similar dark-brown spot; cilia 
ochreous white. Hindwings with costal edge deeply and sharply 
excavated at apical third; ochreous white, brownish below the 
costal excavation, with a faint brown submarginal shade and a thin 
brawn line at the base of cilia. 

Alar expanse . — ^20 mm. 

HoMtat. — ^Alhajuela, Panama, April. 

Typespedmen. — Cat. No. 16754, U.S.N.M. 

Bred from a largo (30 by 10 mm.), thin, flat, semitransparent 
cocoon, spim on the middle of a leaf of a flower-bearing shrub growing 
in the upper Chilibrillo River near Alhajuela. 

Genus DECANTHA Busok. 

— Decaniha lorJchcmenii Zeller. 

DBCAHTBA MUnTTA, B«w ipMlM. 

Labial palpi ochreous white. Face silvery. Head and thorax 
fight ochreoiis fuscous. Antennee ochreous with narrow black 
sauralations. Forewings broad in proportion to their length; light 
ochreous fuscous, with the costal edge narrowly bright orange and 
with light ochreous cilia; at the end of the cell is a large, round, dark- 
brown spot; rmdemeath iihis at the end of the fold is a similar blackish 
brown spot, not so clearly defined and around apical edge are a few 
scattered dark-brown scales. Abdomen dark fuscous above; under- 
go light ochreous. Legs light ochreous. 

AJar expame. — 6.6 mm. 

EaJntat , — ^Trinidad River, Panama, March. 

Typespedmen.— Cat. No; 16765, U.S.N.M. 
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Genus TRICLONELLA Busok. * 

Type. — Triclonella pergandeeUa Btisck. 

TRXCLONSLtA 8BQUSLIA. atfir wp^dm. 

Labial palpi black, Bocond joint witL two anterior longitudinal 
lines throughout its length; terminal joint with one such line. Face, 
head, and thorax black. Antennie black with a white dash on each 
segment. Forewings blackish brown, with a large golden yellow area 
covering more than half the wing space; the yellow area begins with 
sharp perpendicular limits at basal fifth and covei’s the central part 
of the wing to apical fourth, except for a large, triangular, black, costal 
spot just beyond the middle and a smaller, elongate, triangular, 
opposite spot, which touches the apical black part of the wing; a 
marginal row of faint, small, yellow dots; cilia blackish fuscous. Hind- 
wings light fuscous. Abdomen blackish fuscous. Legs blackish 
fuscous with narrow white annulations at the joints. 

Alar expanse. — 8-10 mm. 

Habitat. — ^Paraiso, La Chorrera, Corozal, and Porto Bello, Panama, 
April, May. 

Type^pedmen. — Cat. No. 16692, U.S.N.M. 

Closely allied to and intermediate between 2’. determinateUa Zeller, 
and T. Walsingham, but amply different from both in pattern. 

Genus BORKHAUSENIA HUbner. 

Tyj>e. — Borlclhausenia minuteUa, Linnasus. 

BQiUCHAUSBKIA CXJEVXLANDI, new eptetee. 

Labial palpi white, sparsely sprinkled with brown dots and with 
outer side of base of second joint brown. Face, head, and thorax 
pure white. Antenn® dark brown with white basal joints. Fore- 
wings white overlaid with bluish, black, brown, and ochreous scales 
except for a broad subcostal streak, which is unmottled white; basal 
two-thirds of costal edge ochreous brown dotted with black; on the 
middle of the wing are two groups of raised yellowish brown scales, 
the upper one of which is preceded by a black dash; on the middle 
of the cell at apical third are two similar yellowish brown tufts of 
raised scales, followed by a black dash and a bluish area; the dorsal 
half of the wing is rather heavily overlaid with blue scales and has a 
small black dot just within the middle of dorsum ; an irregular series of 
ochreous brown scales before the terminal edge; cilia bluish mixed 
with brown and black. Hindwing light ochreous fuscous, with 
whitish cilia. Abdomen light ochreous fuscous, with series of black 
spots on the under side. Legs blackisb, with ochreous tibial tufts 
and ochreous annulations and bars. 

Alar expanse. — 16-16 mm. 
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Bihitat . — La Chorrera, May (Busck, coll .) , and Porto Bello, Panama, 
Ootober (Gleveland, coll.). 

T^pA-apecimen.—^at. No. 16693, U.S.N.M. 

A^eeing with the genus in venation and oral characters but rather 
aberrant in coloration and in the tufts of raised scales in the fore- 
wings. The scaling is rather loose and easily rubbed so as to oblit- 
erate part of the ornamentation. 

Named in remembrance of my friend, Mr. G. F. Cleveland, with 
whom I had many happy collecting trips in the country around 
Porto Bello. 

Mr. Oevoland secured this species and many others not treated 
here, in the autumn at the height of the rainy season, in which 1 
personally have had no opportunity to collect. 

Genus EPICALLIMA Dyar. 

Type. — EpicaMima argenHmncteUa Clemens. 

BPICAZUMA TABOOA, mw (fMlM. 

Labial palpi grayish fuscous; apex of second joint white. Face, 
head, and thorax light ochreous. Forewings whitish ochreous, over- 
laid with light fuscous and with conspicuous, black, round dots; 
extreme base of costal edge black, a black spot on the middle of the 
cell; another obliquely below on the fold and a third above on the 
base of vein 10, the latter often fainter; a black dot at tho end of the 
cell and a marginal series of eight to ten black dots around the costal 
and terminal edge terminating in a somewhat larger dot at the 
beginning of the dorsal cilia; cilia ochreous fuscous. Hindwings light 
ochreous fuscous. Abdomen light fuscous. Legs ochreous with 
dusky tarsi faintly annulated with ochreous. 

Mar expanse. — 8-10 mm. 

Habitat . — ^Taboga Island, Panama, June. 

Type-epeeimen . — Cat. No. 16694, U.S.N.M. 

A small distinctively marked species reminding in size and colora- 
tion of BorJehaueenia aecriptdla Busek. 

Family ETHMIIDiB. 

Genus ETH MIA HUbner. 

Type. — Eihmia aurifiudla Hhbner. 

BTBZOA BBSIIVA ntw •seOmu 

Second joint of labial palpi blackish brown; terminal joint white. 
Antemua brown with white bars. Lower half of face brown, upper 
half and top of the head white; a narrow collar of bluish black. 
Thorax white with a thin transverse bluish black line anteriorly and 
34848*— PtoaNJil.yol.47— 14 8 
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a broad black line across the posterior tip; patagina white. ‘Fore- 
wings white with black and golden yellow markings; costal edge 
black at base, golden yellow on the outer half; from the black part 
run three nearly parallel transverse lines across the wing to dorsum, 
one near the base of the wing, one at basal fourth, and one near the 
middle of the wing; adjoining the last of these lies a large square 
golden yellow dorsal spot, black margined also posteriorly and partly 
on top and below; on the apical half of the wing is a spider-web of 
five black linos radiating from a black, white-centered ring; two of 
these irregular linos run to the costal edge, one joins the exterior black 
edge of the yellow dorsal spot, one goes to the dorsal edge and one 
joins a transverse black line across the wing at apical fifth beyond 
which the tip of the wing is golden yellow. Hindwing light golden 
fuscous. Abdomen dark fuscous with underside and anal tuft 
saffron yellow. Underside of thorax silvery white. Legs yellow, 
tarsal joints slightly tipped with black. 

JJar expanse. — 19-20 mm. 

flafritof.— ;Porto Bello, Panama, May. 

Type^pecimen. — Cat. No. 16695, U.S.N.M. 

A clearly marked, pretty species, nearest to the larger E. deUieUa 
Femald, from which it is at once distinguished by the large yellow 
dorsal spot, and to E. cypraeeUa Zeller, from Venezuela. 

BTHBCIA UNOtJXJkTBLLA, naw speciM. 

Second joint of labial palpi black ; terminal joint dirty white. Face 
blackish. Head white; collar narrowly black. Thorax white with a large 
central spot and a posterior transverse streak bluish black; extreme 
posterior tip white. Forewings white suffused along the costa witha 
smoky brown color more widely along the middle, where two blrmt lobes 
of this color reach into the cell; on basal foiurth lie six bluish black 
metallic spots, four above the fold and two below it; on the middle 
of the dorsum rests a large semicircular bron^ brown spot edged 
above on the middle of the cell by an elongate smoky brown streak,and 
transversed by a thin interrupted silvery blue zigzag line; apical 
part of the wing is similarly bron^ brown; also transversed by a 
thin white zigzag line and edged toward the base of the wing by a 
cloudy smoky brown area; two detached smoky brown dots lie be- 
tween this and the large dorsal spot; cilia smoky brown with silvery 
white base. Hind wings shiny dark fuscous with white cilia. Abdo- 
men dark fuscous above, with third joint velvety yellow, silvery white 
laterally and with a deep black ventral streak; anal tuft saffron yel- 
low. Legs smoky brown exteriorly, silvery white on their inner 
sides. 

Alar expanse. — Female, 23 nun.; male, 16 mm. 

EoMtat. — Cabima and Alhajuela, Panama. May. 
Type~specmen.-^Cat. No. 16666 , UJS.NJM. 
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Nearest and quite similar to E. terpnota Walsingham, but smaller 
and at once differentiated by the coppery brown wing tips and by 
the striking abdominal coloration. 

STHMIA ELtmnXA, a*w tpMlM. 

Labial palpi dark gray with white apex. Face dark brown with 
bluish metallic sheen. Head, collar, and patagina white. Thorax 
white with a largo, dark bluish brown center occupying most of the 
area. Forewing satiny white with the ground color largely obscured 
by extensive gray and purplish brown marking; costal half above 
t^ fold clouded by largo, rounded, light gray spots, nearly confluent 
on basal half ; at apical tliird is an unmottled, pure white costal area; 
apical tip of tlie wing and base of the cilia dark purplish brown; on 
the middle of dorsum lies a large, semicircular, dark purplish brown 
spot, transversed by irregular, faint, silvery, zigzag lines. Hindwings 
light fuscoiis with white cilia. Abdomen dark fuscous above with 
second joint velvety ochreous; underside silvery white. Legs white; 
tarsi dusky. 

Alar expanse . — 14 mm. 

HaMtat . — Porto Bello, Panama, March. 

Type-specimen. — Cat. No. 16697, U.S.N.M. 

AUied to the foregoing, but smaller and lighter and lacking tlie dark 
blue metallic spots on basal half of tlie forewings. 

Family STENOMID.®. 

Genus CATARATA Walsingham. 

Type. — Catarata lepisma Walsingham. 

In the definition of this genus in tlie Biologia Centrali-Americana it 
is stated that vein 4 is out of the stalk of vein 2 + 3 in tlie forewings. 
This, however, b not the case in either of the two species described, 
the type C. lepisma Walsingham and C. stenota Walsingham. With 
the evidence of additional material the specific identity of these is 
apparent; the species is quite variable; stenota was founded on two 
rubbed specimens in poor condition, and the name should be placed 
as a synonym of 0. lepisma Walsingham. Types and cotypes of 
both are in the U. S. National Museum, and I now have a large series 
from all parts of Panama;. the species has vein 4 approximate to 
but separate from 2 +3. 

Such is also the condition in the two following species, while in the 
third, 0. ohnubHa, tlie veins are as described by Lord Walsingham. 
These modifications, which in any of ths higher families, Qelechiidffi, 
OecophoridsB, or Cosmopterygido, would be definite and sound 
grounds for genorio differentiation, I do not consider of such value 
in the generically for less oiystalused family Stenomidw. 
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CATABATA LAP11»XA« mtw . 

Labial palpi dirty ochreous white, shaded externally with dark 
fuscous. Face whitish iridescent. Head and thorax light fuscous. 
Forewings dirty ochreous white, iridescent, toward the base and 
below the fold somewhat darker than on outer half; entire costal edge 
and the tip of the wing dusky dark fuscous; from the inner angle of 
the wing runs a sliglitly curved, Ul-^efined, broad, blackish brown 
streak upward across the foM and the cell to the middle of costa; 
at the end of the cell are a few ochreous scales and the costal apical 
part of the wing contains several small brown and black spots not 
very definitely arranged in two curved lines; cilia wliitish. Hind 
wings light fuscous. Abdomen dark fuscous above, underside and 
legs whitish oclireous; tarsal joints dusky. 

Alar expanse. — 12 mm. 

Habitat. — ^Porto Bello, Panama, March. 

Type^specimen. — Cat. No. 16703, U.S.N.M. 

CATARATA PUMILIS, new tpeclee. 

Labial palpi wliite; second joint with base and an indistinct 
annulus before apex dark brown. Face and basal joint of the antennsa 
pure white. Head brownish gray. Thorax dark brown with anterior 
edge and the tip of the patagina pure white. Forowing dark brown 
with costal edge from basal third pure white; a wliite, thin, zigzag 
line runs from the middle of costal edge obUquoly across the wing to 
apical third of dorsum ; a broad white streak parallel with and just 
before the apical and terminal edge, an indistinct darker brown spot 
on the middle of the cell and another similar one on the middle of the 
fold; cilia whitish. Hindwing dark fuscous with cilia a shade lighter. 
Abdomen dark fuscous above, light ochreous on the rmderside. 
Anterior legs pure white; posterior legs light fuscous with whitish 
tarsi. 

Alar expanse. — 12 mm. 

Habitat. — ^Trinidad River, Panama, March. 

Type^pedmen. — Cat. No. 16704, U.S.N.M. 

A pretty little species reminding in coloration and pattern of the 
somewhat larger Stenarm filifereUa Walker. 

CATARATA OBNUBItA, nsw tpeeiM. 

Labial palpi dark brown. Head and thorax blackish brown. 
Forewings blackish brown toward the base and along the costal edge; 
tluB color gradually shades into a light olive gray which covers the 
greater outer part of the wing; from apical fourth of costal edge runs 
a breads reddi^L brown streak obliquely across the tip of the wing to 
tomus and outside this streak the wing is iridescent, metallic vio^ 
laceous; cilia violet. The males have on the underside of the fore-* 
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wings near base a large tuft of hairs, at rest lying longitudinally and 
covering basal two thirds of the cell. Hindwings with imusually well- 
developed costal area, dark fuscous. Abdomen blackish fuscous 
above with silvery underside. Legs ochreoua fuscous with dusky 
tarsi. 

Alar expanse. — 12-13 mm. 

Hofritat.— Trinidad River and Porto Bello, Panama, March. 

Type-specimen. — Cat. No. 16705, U.S.N.M. 

CATAKATA OCXLLATA, IMV ipactaf. 

Labial palpi milky white with a small dark fuscous spot on the outer 
ride of second joint. Face milky white. Head and thorax dark 
purplish brown, nearly black. Forewing blackish brown with pur- 
plish reflections; at the end of the cell is a black dot surrounded by an 
incomplete circlet of pure white scales; above and before this eyespot 
are a few scattered white scales and a few white scales are found on 
the fold; cilia blackish fuscous. Hindwing blackish brown. Ab- 
domen above dark brown; entire body below silvery white; anal 
tuft large, ochreous. Ijegs silvery white; first tarsal joints black 
exteriorly. 

Alar expanse . — 14 mm. 

Hdbitat . — La Chorrera, Panama, May. 

Type-specimen. — Cat. No. 16707, U.S.N.M. 

Closely allied to (7. ohnubila Busck, but darker and larger and at 
once recognized by its white palpi and face. 

CATAKATA CUKVIUinSIXA. new epeclet. 

Labial palpi white; second joint with base block externally; ter- 
minal joint with extreme base and an annulus just before the tip black. 
Lower face lead colored, upper face and head white. Antennas 
ochreous fuscous with white basal joints. Thorax white. Fore- 
winp white faintly mixed with ochreous scales and with black mark- 
ings; from near base of costa runs a thin black line obliquely down- 
ward and outward to the middle of the cell and thence to the end 
of the cell, where it curves upward and inward forming an elon- 
gated question mark; at the end of the cell this black line is edged 
by yellow scales; on the middle of the costa is a small, black, out- 
wardly directed spur and at apical third is a similar, inwardly direc- 
ted, black spur; parallel with the tmuinaledge at apical fourth is a 
faint row at yellowish scales, and in fresh specimens the wing is 
sparsely sprinkled with black scales; these and the yellow lines, 
however, are easily rubbed off and are lost in most flown specimens; 
dUa white Hindwing light fuscous with whitish cilia. Abdomen • 
fuscous with whitish underside and ydlow anal tuft. Legs white, 
torsi annulated with black. 
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Alar expanse. — 15-17 mm. 

HahUat . — Trinidad River, Panama, March. 

Typerspecimen. — Cat. No. 16706, XJ.S.N.M. 

Reminding in size, color, and ornamentation of our North Ameri- 
can Agonopteryx curvilini^la BeutenmttUer. 

Genus ATHL.ETA Walsingham. 

AihleUt Walbingham, Biologia Centrali-Americana, vol. 4, Hcjterocera, 1912, p. 155. 

Type.--^-Aihleta trisecta Walsingham. 

In the description of the genus Atldeta vein 2 of the forewing is 
given as separate and distant from vein 3. Such, however, is not 
always the case in the type species under consideration. With 
several additional specimens from Porto Bello and Trinidad River, 
Panama, it is found that this character is not stable within the spe- 
cies, but that vein 2 may be separate, connate, or even short stalked 
with vein 3. Similar instability of these veins within the species is 
found in other groups of tliis family and makes the character of little 
value generically. The genus Atldeta may, however, be separated 
from its nearest ally, Catarata Walsingham, by the anastomosis of 
veins 2 and Ic, which appears to be constant ; from whatever start- 
ing point vein 2 runs nearly at right angles downward and into vein 
Ic, separating from it again just before tornus. The male of this 
species, which was not faipwn at the time of the description, has a 
very noticeable short fold along vein 15 of the hindwings, which 
contains a large expansible tuft of yellowish hairs 

ATHLBTA NIGRICANS, new ipedet. 

Labial palpi white sprinkled with dark fuscous; second joint with 
two ill-defined dark fuscous bars exteriorly, one at base and one near 
the tip; terminal joint with a dark fusepus annulation at the base, 
one just before the tip and a dark intermediate spot in front. Face 
silvery white. Head white, slightly mixed with fuscous. Thorax 
dark brown with anterior edge and base of patagina white. Fore- 
wing dark brownish fuscous with cilia and terminal edge silvery 
white; extreme base of costa and apical two-thirds of costal edge 
silveiy white also. Hind wing dark fuscous with cilia a shade lighter. 
Abdomen dark fuscous above, silvery white on the underside. Legs 
silvery white with anterior tibiss and tarsi barred with dark brown 
and with posterior tibiie yellowish. 

Alar expanse. — 12 mm. 

BdbUat. — ^Trinidad River, Panama, June. 

Type^peeimen. — Cat. No. 16708, U.S.N.M. 

Resembling in coloratian and markings Stenoma 7narginata Busek. 
(See p. 49.) 
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Genus ZETESIMA Waislngham. 

Tyfe. — Zetesima lasia Wabingham. 

ZXTBSIMA POKTBirrOSA, new epedee. 

Male . — Labial palpi light reddish ochreous; second joint dusted 
with dork brown exteriorly; brush on the middle of terminal joint 
blackish brown. Face silvery white. Head light brown. Antennae 
reddish brown. Thorax blackish brown. Forewings dark brown 
with obscure, blackish brown markings and with light ochreous costal 
and termuial edges; a strong costal fold reaching nearly to the middle 
of the wing contains a cluster of long, broad, iridescent scales; a 
round black dot at the end of the cilia, edged by ochreous scales; a 
black, ill-defined streak on the outer and upper edge of the cell; a 
series of ill-defined, black, marginal spots around the costal, apical, 
and terminal edges; upper part of cilia ochreous, lower part dark 
fuscous. Hindwings blackish brown with light ochreous costal space 
covered by the forewings. Abdomen blackish fuscous, with light 
oi^reous underside. Ijegs light ochreous brown. 

Alar expanse. — 16 mm. 

Hahitat . — Porto Bello, Panama, March. 

Type-specimen. — Cat. No. 16709, U.S.N,M. 

Identical in structure of palpi and wings with the type of the genus, 
but larger and much darker brown. 

Genus STENOMA Zeller. 

I)fpe. — Stenoma litura, Zeller. 

STBirOMA CLABlPBinnS, mw ipeolM. 

Second jomt of labial palpi white with a dark brown annulation 
just before its apex; terminal joint strongly suffused with dark 
fuscous and with dark brown base. Face silvery white. Anteimte 
dark brown. Head and thorax dark olive brown. Forewing dark 
olive brown with the veins outlined in light greenish yellow; costal, 
apical and terminal edge narrowly light ochreous; cilia light brown. 
Hindwings dark greenish fuscous with costal area, covered by the 
forewings, white. Abdomen dark olive brown above, underside 
silvery. Legs silvery white, tarsi dusky. 

Alar expanse . — 16 mm. 

BabiiaA . — ^Porto Bello, Alhajuela, and Taboga Island, Panama. 
March, April and June. 

Type-specimen. — Cat. No. 16710, UB.N.M. 

The wing form and pattern places this species near 8. venatium 

Btwck. 
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nSROMA VIVAX. BMT (pwlM. 

Labial palpi light bluish gray, black toward the face. Antennse 
dork gray. Face white, iridescent. Head lead gray with whitish 
side tufts. Thorax bluish gray with one centred and two lateral 
large, contiguous, yellow spots and with four, smaller, black e|>ot8; 
patagina light saffron yellow. Forewings light pearly gray wi^ aD 
the veins clearly and thinly outlined in dark lead gray and with 
dorsal space below the fold shaded with the same darker color; 
extreme base of costa black; cilia white. Hindwings light gray with 
whitish cilia; abdomen light fuscous above. Entire underside of 
body silvery white. Legs white, shaded externally with gray; tarsi 
and spurs yellowish. 

Alar expanse . — 26 mm. 

Habitat. — Cabima, Panama. May. 

Type-specimen.— Cat. No. 16711, U.S.N.M. 

A fine clear-cut species, which comes next to the group consisting 
of renselariana Stoll, stigmaiias Walsmgham, ergates Walsingham, 
disjecta Zeller, loxogranvmos Zeller, lacera Zeller, and venatum Busek. 

STXROMA SAOAX, new ipwln. 

Labial palpi light gray, shaded with black toward the face. 
Antennse golden fuscous. Face and head whitish. Thorax light 
golden ochreous with two yellow lateral spots and with posterior tip 
blackish; patagina yellow. Forewings l%ht ochreous gray with 
the veins thinly outlined in dark lead gray and with entire dorsal 
half shaded with darker gray ; the edge of the wing is golden ochreous 
and the extreme base of costa is black. Hindwings light ochreous 
fuscous with golden edges and cilia. Abdomen light fuscous above; 
underside of body silvery white. Legs ochreous white. 

Alar expanse. — 22-23 mm. 

HcMtat . — Porto Bello, Panama, May. 

Bred from larvae, feeding between the leaves of a small thorny pahn. 

Type-specimen,. — Cat. No. 16712, U.S.N.M. 

Very close to the foregoing species ivimx) and clearly the Atlantic 
representative of this Pacific species; but can readily be diatingiiiuluMl 
by its smaller size, more oc^eous color and the less pronounced^ 
though identical wing pattern. 

snot OMA neux. iww (pwiM. 

Labial palpi white, second joint shaded externally wdth brown; 
terminal joint mottl^ with brown and with extreme tip blackidr 
brown. Antennae dark oHve brown. Face whitish. Head and 
thorax dark olive brown. Forewing lighter olive gray with the 
entire costal edge narrowly light ochreous; terminal edge with a 
sericfl of nearly contiguous, white ^ots; from above the middle of 
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, costa to apical third of dorsum runs a narrow, oblique, broken, black- 
ish brown fascia edged toward the base of the wing by a correspond- 
ingly irregular thin white line; on the middle of the cell is a dark 
brown dot continued faintly obliquely downward to a similar dot 
^on the fold; cilia whitish. Hindwings dark olive fuscous. Abdo- 
men dark fuscous above ; underside silvery white. Legs white shaded 
above with dark fuscous. 

Alar expanse . — 18 mm. 

Habitat — Cabima, Panama, May. 

Type^pecimen. — Cat. No. 16713, U.S.N.M. 

Very close to S. aphanes Walsuigham, but of a clearer loss ochreous 
gray color and lacking the outer and inner fasciao of this species. 

8TBNOMA OaZ.OBnrAKeArfott.1 

Labial palpi white, second joint with a broad anterior, longitudinal, 
greenish brown streak; terminal joint with a black anterior longitu- 
dinal Ime. Antennae brown above, whitish on the underside. Face 
white. Head and thorax brownish olive green. Forewings with 
costa strongly and evenly arched from base to apex; termen rounded; 
dorsum straight; olive green with costal edge narrowly yellow; from 
the base of the wing parallel with the costal edge runs a thin, white 
line, which curves down and ends in an obscure occlate white spot at 
the end of the cell; another faint white line runs below and parallel 
with the outer third of costal edge and a faint series of small white 
dots follow the terminal edge; cilia olive green. Hindwings light 
greenish fuscous. Abdomen and legs bright ochreous. 

Alar expanse . — 30 mm. 

Habitat — San Paulo, Brazil, and Porto Bello, Panama, May. 

Type-specimen. — Cat. No. 16714, U.S.N.M. 

Near to 8o aesiocopia Walsingham, but larger, more green and 
without the blackish discal spot of this species. 

STSnOBCA lAMPraiPBXXA, new wAm. 

Labial palpi light ochreous, outer side of second joint and tip of 
terminal joint shaded with fuscous. Face light bluish fuscous iri- 
descent. Head dark bluish fuscous. Thorax light ochreous fus- 
cous. Forewings elongate ovate; costa and dorsum nearly straight, 
apex and termen evenly rounded; dark mouse-gray with a yellow- 
ii^ tint and with costal edge and a longitudinal streak from base to 
Bfpex through the middle of the wing ochreous; extreme base of costa 
black, below which the base of the wing is conspicuously reddish 
brown; base of the fold ochreous. Hindwing blacl^h fuscous. Ab- 
domen blackish fuscous. Legs ochreous with black tarsi, on which 
ire narrow ochreous annulations. 

Ahr expanse.— 22 mm. 


> But. xt0w§, nA. 23. 1011, t>. ISS. 
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Habitat. — Cabima, Panama, May. 

Type-specimen. — Cat. No. 16716, U.8.NJ4. 

Though produced by different meana, the color effect and general 
appearance of this species is remarkably like that of Costoma hasiro- 
seDa Busck. and certain other Lampyrid-Vike Lopidoptera. (Seo p. 
24.) 

STKNOMA VnUDIS. Bnr ipMle*. 

Second joint of labial palpi light ochreous on the inner side, red- 
**ish brown exteriorly; terminal joint whitish ochreous. Face dark 
brown with dark ochreous lateral margins. Head violaceous brown. 
Antennae dark gray with whitish underside and with ochreous brown 
basal joints. Thorax light brown sparsely sprinkled with black and 
with posterior tip black. Basal h^ of the forewings light brown 
sprinkled with black, outer half light leaf green, sprinkled with single 
black scales; the limit between the green and the brown parts is 
sharp and begins at basal third of costal edge, whence it runs 
downwards and obliquely outwards to a sharp point below the end 
of the cell and from there down and back to tho middle of domal 
edge; just before the tip of the brown projection into the green is 
a small, pure white spot; costal edge narrowly brown in its entire 
length; apical and terminal edges broadly brown; cilia brown. Hind- 
wings dark fuscous on basal two thirds, light ochreous brown on 
outer third, cilia ochreous. Abdomen brown with ochreous anal tuft 
and white underside. Legs light ochreous. 

Alar expanse. — 23-25 mm. 

Habitat . — ^Trinidad River, Panama, March. 

Type-specimen. — Cat. No. 16716, U.S.N.M. 

A specimen which imdoubtedly belongs to this species from Tuis, 
Costa Rica, W. Schaus, collector, has the apical brown part much 
larger than the typo, extending over entire apical fourth part of the 
wing and limiting the green part to a large boot-shaped spot. This 
and the follovring species are next to S. speratum Busck., and both 
are allied to 8. troehUosticta Walsingham. 

STSROMA VSOimtyXR, MW spMlei. 

Second joint of labial palpi light brownish fuscous, whitish on the 
inner side; terminal joint whitish. Lower face light straw colored, 
upper face reddish brown. Head dark brownish fuscous. Antennas 
dark fuscous with oc^eous brown basal joints. Thorax dark fus- 
cous with posterior tip black. Forewing dark brownish fuscous with 
a greenish tint and. strongly mottled with transverse, black striations;. 
at the end of the cell lies a large oblong leafgreen spot which is con- 
nected by a narrow neck with another similar, but perpendicular, ov^l 
spot at tomus; below the first of these spots is a small, pure, white dot 
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as in the preceding species; cilia dark fuscous. Hmdwings light 
fuscouS} unicolored. Abdomen dark fuscous, with the first jointe, 
imdendde, and anal tuft light ochieous. Legs light ochreous. 

Alar eapanse. — 18 mm. 

HahUat. — ^Trinidad River, Panama, March. 

Type-specimm. — Cat. No. 16717, U.S.N.M. 

Closely allied to tho foregoing species but smaller, darker, more 
black mottled, and with the green area much smaller. 

STBKOHA VmnmXA. n*w ipMlat. 

Labial palpi white, sprinkled with black, second joint with a large 
basal black spot on tho outside; terminal joint with a small black 
spot at baso and a black annulation before the tip. Face whitish. 
Head white mixed with ochreous. Anteiuue ochreous with narrow 
black annulations. Thorax ochreous,’ mixed with white and greenish 
scales. Forewings light ochreous with the larger costal and apical 
area white and green; the ochreous ground color occupies the dorsal 
part of the wing and sends a broad triangle upward, the tip of 
which nearly roaches the costal edge before the middle; tliis ochreous 
space is sprinkled with white and greenish scales and contains a 
large, ill-defined, light-green spot on the middle of tho cell, in which 
is found a small deep black dot; base of costal edge alternately 
white and light green; from tho middle of costa runs a broad out- 
wardly oblique green streak down to middle of termen; this green 
streak contains a few, scattered, black scales and a larger, ill-defined 
aggregation of black scales near termen; above it the wing is white 
with two ill-defined green spots; across the middle of the wing and 
apical third are indistinct, transverse ridges of raised scales; cilia 
light ochreous with alternate black tipped, green and oc^eous 
spaces on the basal half. Hindwing triangular, dark fuscous; cilia 
ochreous with a fuscous basal line. Abdomen light ochreous above, 
whitish on tho underside. Legs whitish ochreous, heavily barred 
with blackish brown on their exterior side. 

Alar expanse. — 17-19 mm. 

HahUat. — ^La Choirera and Porto Bello, Panama. April, May. 

Type-specimen. — Cat. No. 16718, U.S.N.M. 

This species is allied to 8. heiis Busek. Mr. Meyrick uses the 
generic name Agriophara Rosenstock, for this group, which includes 
8. acroniMs Busek, 8. mendoron Busek, 8. nestes Busek, and 8. apicalis 
Busdc, on the character '‘more or less developed tufts or ri^es of 
raised scales on the disk of the forewing,” but this character is found 
itt'many species which can not be closely associated with the above, 
and I feel sure that the genua can not be maintuned. 
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SmfOitA nilBSTEA* sew eeedee. 

Second joint of labial palpi light golden ochreous in front, white 
on the inner side and dark brown exteriorly; terminal joint dusky 
white. Face and head yellowish white, silreiy. Thorax reddish 
brown with ochreous posterior tip; patagina blackish brown on 
lower half, tips light ochreous. Forewing dark violaceous brown; 
a round lemon yellow spot on costal edge near base, followed by a 
large reddish yellow spot, edged by dark velvety brown scales; a 
small yellow dot within the middle of the dorsal edge, some diffused 
reddish and dark-brown streaks on the cell; two indistinct and 
suffiised, whitish, zigzag lines across the wing at apical third; ex- 
treme costal edge, a small spot at apical third of costa and extreme 
apex light yellow. Hindwing dark fuscous. Abdomen dark fuscous 
with white underside. Legs y^hite; tarsi and anterior tibias barred 
with dark brown. 

Alar expanse . — 22 mm. 

HahUai. — Chiriquidto, Panama; Sixola River, Oosta Rica, W. 
Schaus, collector. 

Type-specimen. — Cat. No. 16719, U.S.N.M. 

Nearest to 8. apicalis Busck, which species was also taken in 
Panama, at Cabima, June. 

STXnOMA PBTTOPTBRA, MW spMlM. 

Second joint of labial palpi dark violaceous brown, strongly mixed 
with light ochreous toward the tip; terminal joint light yellow, with 
dark violaceous brown base and annulation before the tip. Face 
light straw yellow. Head dark ochreous mixed with brown. Thorax 
dark violaceous brown with posterior lobe leaf green. Forewing 
dark violaceous brown, irregularly mottled with leaf-green scales, a 
large blotch of which is found just before the middle of donuin, 
followed by a black dot on the fold; at the end of the cell is a short, 
transverse, black line; on the middle of the edge is a large showy 
dark velvety brown spot with a pure white center and with deep 
black shadings in front, and with four or five black dashes toward 
the margin; cilia dark brown with small equidistant p^cils of 
light ochreous. Hindwiugs blackish fuscous. Abdomen bladdsh 
brown; underside mixed with ochreous. Legs blackiah brown; 
tarsi with narrow ochreous aimulations. 

Alar expanse. — ^26-27 mm. 

HcAiiat. — Trinidad River, Panama, March. 

Typespe<mm>- — Cat. No. 16720, tr.S.N.M. 

I also have this showy species from Sixola River, Costa Rica, 
W. Schaus, collector. Though of quite different omamentaUon, it 
falls in the same group as the preceding spedes. 
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8TBHOMA FUKIPBinnS, IMW (pMlw. 

Labial palpi dark gray; inner aido of second joint, base and extreme 
tip of terminal joint white. Lower face white; upper face, head, 
and tiixorax dark gray with a greenish and violet metallic sheen. 
Forewings dark gray; a small, triangular, whitish ochreous spot 
just before the middle of costa is bordered by two ill-dedned, dark 
green, metallic spots; dorsal part of the wing below the fold strongly 
suffused with dark green metallic scales; at the end of the cell is a 
wlutish ochreous, ill-defined cloud with a small green center, from 
which a metallic green spur runs down to the end of the fold; at 
apical third and just before terminal edge are two faint, whitish 
lines across the wing; the dark space between these lines b strongly 
suffused with green metallic scales; the entire wing when looked 
at toward the light b brillianj; iridescent green, while away from 
the light .the gray appears dull and the green appears blackbh; 
cilia dark gray. Hindwing blackish fuscous. Abdomen blackbh 
fuscous with two, lateral, whitbh, longitudinal streaks. Legs silvery 
white on their iimcr sides; dark gray exteriorly. 

Alar expanse. — ^22-25 mm. 

Habitat . — ^Alhajuela and Trinidad Kivor, Panama, March. 

In the United States National Museum are speoimons abo from 
St. Jean, French Guiana, Sixola Biver, Costa Bica, and Aroa, Vene- 
zuela, W. Schaus, collector. 

Type-specimen. — Cat. No. 16725, U.S.NJI. 

A brilliant iridescent form allied to the foregoing species. 

STXNOMA BASnjUUS, new vmIm. 

Labbl palpi dark olive brown with apex of second joint and a 
thin streak on inner side of both joints white. Lower face white, 
upper face and head dark gray. Thorax dark gray with blackish 
patagina. Forewings white, overlaid with dark and light gray on 
dors^ half, costal half mostly white; base of costal edge and a short 
streak at costal fourth black; a small black streak on costa at apical 
third; a prominent, oval, black spot at the end of the coll, followed 
by a very irregular and inconspicuous, blacldsh, zigzag line across 
the wing; at apical fourth b a narrow white transverse fascia; around 
apical and terminal edges a marginal series of blackish brown dots; 
cilia dirty white. Hindwings light fuscous with the apical cilia 
dilute. Abdomen light fuscous with the white underside and light 
yellow anal tuft. Legs white sprinkled exteriorly with light brown 
scales. 

Alar expanse. — 16-18 mm. 

Habitat. — ^Alhajuela, Porto Bello, and Trinidad Biver, Panama, 
Mardi) April. 
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Type’^pedmen. — Oat. No. 16721, U.S.N.M. 

A well-marked apeoies of the ScMaegeri group, recognizable by its 
prominent black discal spot and the black inner angle of the fore- 
wing. 

SrmOMA mSCAUS, a** wmIm. 

Labial palpi blackish fuscous with whitish inner surface. Face 
dark fuscous with lower edge white. Head yellowish white. Thorax 
yellowish white, central part shaded with fuscous, anal lobe dark 
fuscous; patagina yeUowish white. Forowing yellowish white with 
dorsal half suffused with light gray; a small, bladdsh costal spot at 
basal fourth; another at apical fourth, and on^ at apex; a smaU 
dark brown spot at basal fourth of dorsum; cUia yellowish white. 
Hindwmgs light fuscous with yellowish white cilia and in the males 
with a white hairpencil at base of costa. Abdomen fuscous with 
white underside and yellowish anal tuft. Legs white mth dusky 
tarsi; anterior tibite and tarsi black in front. 

Alar expame. — ^20 mm. 

Hahitat. — ^Trinidad River, Panama, March. 

Typespedmen. — Cat. No. 16722, U.S.NM. 

Closely related to 8. hasUaria, but sightly larger and writhout the 
discal and dorsal black spots. 

STBROMA MrnUTBU:.A. MW ipwlM. 

Second joint of labial palpi light ochreous brown exteriorly, black- 
ish at base; inner side white; terminal joint white, faintly sprinkled 
with light brown. Face and head pure white. Thorax dark fuscous 
with bluish black anal lobe; patagina light ochreous fuscous. 
Forewings white, heavily overlaid with light ochreous fuscous 
except on costal part, which is pure white, and an ill-defined streak 
from base along the lower edge of the cell, where the white scales 
predominate; at the eiid of the cell is a short, transverse, blackish 
brown streak; from apical third of costa runs an outwardly curved, 
dark fuscous, ill-defined line across the wing; at basal third of dorsal 
edge is a conspicuous tuft of li^t ochreous brown, raised scales; 
cilia li^t fuscous. Hindwing light fuscous with whitish top and 
apical cilia. Abdomen light fuscous above, underside white. Legs 
white with tarsi and anterior tibiss brown. 

Alar expanse. — 23 mm. 

Hebbitat. — ^Porto Bello, Panama, April. 

Type-epeeitnen. — Cat. No. 16723, IJ.S.N.M. 

Easily recognized in the Antmtrieha group by the ochreous brown 
dorsal tuft. 
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STBirOMA nxmOSA, n«w tpMlM. 

Labi^ palpi yellowiBh white; second joint externally barred with 
light yellow and blackish brown; terminal joint with extreme base 
and a broad annulation before the tip blackish brown. Face light 
yellowish fuscous. Head and thorax light yellowish brown. Fore- 
wing yellowish brown with violaecous sheen; a dark brown line from 
base along base of dorsum, another similarly colored, zigzag line 
obliquely across the cell to the middle of dorsum; a dark brown, 
nearly straight, line from middle of costa at tomus and an outwardly 
curved, dark brown line from apical fourth to tomus; a marginal 
series of black dots around apex; cilia light ochreous; the male 
has a costal fold, from which expands a large heavy tuft of stiff, light 
ochreous hairs, half as long as the forewiugs. Hindwing light yellow 
fuscous, in the male with a light yellow costal hair pencil. Abdomen 
dark fuscous. Legs yellowish white. 

Alar expanse , — 15 mm. 

Habitat , — ^Trinidad River, Panama, March. 

Type^specimen, — Cat. No. 16724, U.S.N.M. 

Superficially mistakable for the somewhat smaller Zete^irm lasia 
Walringham, which also has a costal fold and tuft on the forewing, 
but the present species has normal Stenoma venation. 

STBHOMA STSUATSLLA. new vpeciM. 

Labial palpi white; second joint shaded with dark fuscous exter- 
nally toward base; terminal joint dusky toward the tip. Face 
pure white, silvery. Head white with center of tuft gray. Antennae 
dark fuscous with white base. Thorax dark brownish gray with 
whitish patagina and posterior tip. Forewings white; the dorsal 
two-tliirds heavily overlaid with dark gray and sprinkled with darker, 
blackish brown, short, longitudinal dashes, of which a few also occur 
in the pure white costal third; three short, outwardly oblique, dark 
brown costal streaks, one at basal fourth, one on the middle of costa, 
and one at apical fifth; a submarginal series of black streaks around 
apical and terminal edge; cilia white. Hindwings dark fuscous 
with fighter cilia. Abdomen dark fuscous with fighter whitish under- 
idde and anal tuft. I^egs white with dusky tarsi. 

AUar expanse, — 14-16 mm. 

Habitat , — ^Trinidad River and Alhajuela, Panama, March, April. 

I)/pe-apeci7nen. — Cat. No. 16726, U.S.N.M. 

8TBHOMA PAIXULBLLA. new ipedei. 

Labial palpi dark gray with inner side and tip of second joint 
wUtish. Lower face white, upper face dark gray. Head and thorax 
dark brownish f uacous. Forewing with a large, blackish brown, basal 
area, reaching to basal third of costa and to the middle of dorsum ; 
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this space is liberally sprinkled 'with golden odireous scales, especially 
on the two margins, and with scattered white scales; on the dors^ 
side this space is continued into a lighter dark gray space on the 
middle of dorsum; a large quadrangular space on the middle of costa 
and reaching down to the middle of the cdl milky white, with a white 
ill-defined spur down to basal lourth of dorsum; in tliis white space is 
a black transverse spot at the end of the coll and an indistinct, bleu:k, 
zigzag line in the outer part; apical third of the •wing blackish brown 
with a difiiused lino of white across the wing and with a series of white 
terminal dots; cilia dark brown. Hindwing blackish brown with 
white costal area and in the male with a white costal hmr pencil. 
Abdomen blackish fuscoiis with ochroous anal tuft. Legs light gray 
externally, white on the inner side; tarsi golden on the underside. 

Alar expanse. — 20-22 mm. 

HaMtat . — Trinidad River, Panama, March. Also a specimen from 
Turrialba, Costa Rica, W. Schaus, collector. 

Type-apecimen. — Cat. No. 16727, U.S.N.M. 

A very dark species of the AntaeotricTia group, distinguished by the 
very dark hindwing and the white costal heir pencil in the malei 

STXnOMA CAKBOZnVKR, n«W ipwlai. 

Second joint of labial palpi rich dark brown exteriorly, whitish on 
the inner side and at tip ; terminal joint white. Face and head milky 
white. Anterior edge of thorax and base of patagina white ; tip of pata- 
gina and the larger posterior part of thorax black, with a bluish metallic 
sheen. Forewing light ochreous clouded with brown, •with a large, 
dorsal, evenly roimded patch of black scales, at base of which soine 
are more or less erect; a^ve and bordering this black space is a small 
patch of bro'wn scales; three dark brown costal spots, one at basal 
third, one on the middle, and one at apical fourth, from the latter 
starts an indistinct, outwardly curved, row of small brown dots across 
the wing to termen; a faint row of brown marginal dots along ter- 
minal edge; a small black dot at the end of the cell; cilia dark 
fuscous. Hindwings light yellowish fuscous •with yellowish cilia. 
Abdomen dark fuscous above; underside light ochreous. Legs 
whitish ochreous; forelegs with dark fuscous outer side of tibiae and 
tarsi. 

Alar expanse. — 19-23 mm. 

HcAHal . — ^Porto Bello, and Corozal, Panama. Specimens also 
from St. Jean, French Guiana, and from Tuis, Costa Rica, W. Schaus, 
collector. 

Type-specimen. — Cat. No. 16728, U.S.N.M. 

Intermediate between the foregoing Antaeotridha group and the 
genus Ooniaterma, in wing form and coloration. Vein 8 of forewing 
to apex. 
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STSnOMA MAftOlKATA, new eyeelM. 

LabUl palpi bright ochreous; second joint shaded with dark fuscous 
exteriorly; terminal joint with base and an annulation above the 
middle dark fuscous. Face light golden yellow. Head, anterior part 
of thorax and patagina, and costal edge of the forewings bright 
ochreous; thorax and patagina otherwise dark purplish brown. Fore- 
wings elongate ovate; apex and termen rounded, purplish brown, with 
a black dot at the end of the cell, another on the middle of the fold, 
and a marginal series of black dots around the apical and terminal 
edges; cilia ochreous fuscous. Ilindwings dark purplish fuscous with 
the costal part, which is covered by the forewings, white. Abdomen 
dark purplish brown above, with light oclireous underside. Legs 
light ochreous, barred, and annulated with dark fuscous. 

Alar expanse . — 16 mm. 

Hahitat. — Cabima and Trinidad River, Panama, March and May. 

Ih/pe-specimen. — Cat. No. 16729, U.S.N.M. 

Very similar in color and ornamentation to the somewhat smaller 
Cryptolechia epidesma Walsingham. 

STBNOMA SIMPLEX, new spadM. 

Second joint of labial palpi white, shaded with dark fuscous exteri- 
orly and with a dark spot on the inner side near apex; terminal joint 
dark fuscous, with posterior edge white. Face white. Head and 
thorax dark violaceous brown. Forewing dark brown, nearly black, 
with a violaceous sheen; extreme costal edge narrowly white; a thin, 
white, broken, zigzag line across the wing from the middle of costa 
over the end of the cell to apical third of dorsum, but not quite reach- 
ing the dorsal edge; a small white spot with a black center at apex; a 
faint row of small white dots along terminal edge; upper part of cilia 
around apex white, lower part blackish brown. Hindwing blackish 
brown, with apical cilia whitish. Legs dark brown externally, pure 
silvery white on the inner side. Underside of body white. 

Alar expanse. — 14-15 mm. 

Habitat. — ^Trinidad River, Panama, June. 

Type-Specimen.’— Cat. No. 16738, U.S.NJM. 

Very close to 8. menesteUa Walsingham, 8. Jiliferella Walker, and 
iS. nivUitureUa Walker, but somewhat larger than any of these, nearer 
in size to the also closely allied 8. ochropa Walsingham. 

STBlf OMA MINOR, haw apmIm. 

Labial palpi silvery white, shaded externally with blackish fuscous. 
Face pure silvery white. Head blackish brown. Thorax blackish 
brown, with a bluish metallic she^. Forewings dark purplish brown, 
with strong metallio reflections; costal edge at apical fourth touched 
with white; cilia li^t straw yellow, with a basal series of dark Inrown 
dasis*— Proe.N.M.iroL47— 14-^ 4 
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^MtB. Hindving dark brown. Abdomen above dark purplish 
brown, with gray anal tuft and silvery white underside. Legs silvery 
white. 

Alar expanse . — 8 mm. 

Habitat . — ^Trinidad River and Porto Bello, Panama, March and 
May. 

Typespeamen. — Cat. No. 16730, U.S.N.M. 

Reminding superficially very much of our North American species 
of Menesta. The type of this species has vein 2 and 3 in the forewing 
short stalked. 

8TBNOMA LBUCOTHBA, new epeclee. 

Labial palpi pale rosy ochreous on the inner side, brown on the 
outer side. Face and head rosy ochreous. Thorax rosy ochreous, 
with a central and posterior ridge of raised reddish brown scales. 
Forewings pale ochreous gray; costal edge narrowly bright terra 
cotta; dorsal edge -narrowly bright ochreous brown; a large, oval, 
light yellow spot at the end of the cell, edged posteriorly with dark 
ochreous; an outwardly curved transverse row of small blackish 
brown dots from apical third of costa across the wing; a similar, 
parallel, but fainter and not so complete, row of dark-brown scales 
from the middle of costa touches the yellow spot; a still fainter and 
leas complete line of dots at basal third; cilia rosy ochreous. Hind- 
wings light ochreous fuscous. Abdomen light fuscous above, pale 
yellow on the underside. Legs light ochreous, with dusky tarsi. 

Alar expanse . — ^20 mm. 

Habitat . — ^Trinidad River, Panama, March. 

Type-speeimen. — Cat. No. 16735, U.S.N.M. 

A very delicately tinted species, readily recognized by the darker, 
bright-colored edges of the forewings. 

STEROMA BOVIRXI,IA, MW ipwdM. 

Second joint of labial palpi light rose colored on the inner ude, 
ochreous brown exteriorly; terminal joint light ochreous brown. 
Lower face white; upper face light ochreous brown. Head reddish 
brown. Thorax light brown. Forewings light brown with costal 
edge narrowly vivid brick red; from the middle of costa to basal 
angle of dorsum runs a darker, blackish brown, nearly straight line; 
from apical fourth of costa to apical fourth of dorsum runs an out- 
wardly evenly curved, blackish brown line; at the end of the cell is a 
circlet of blackish brown scales, enclosing a brown area, which is 
slightly lighter than the rest of the wing; a few scattered blackish 
hvtfWn scales on all parts of the wing; <nlia light rose colored. Hind- 
wings light ochreous with the cilia touched with rose at the apex. 
Abdomen light brown above; light ochreous on the tmderside. 
hgbt ochreous ^th taisi light brown externally. 
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Alar ^panae. — 19 mm. 

HdbUat — Paraiso and Corozat, Panama, June. 

TypAspecimm. — Cat. No. 16736, U.S.N.M. 

Thk species may be placed next to the S. tristrigata Zeller group, 
from which it differs in the smaller size and the inwardly directed 
dark line on forewings. 

STSlfOBIA AmBMATXIXA, warn fvMlM. 

Labial palpi light bluish gray; second joint blackish brown exte- 
riorly; terminal joint with a blackish brown longitudinal line in front. 
Face dark lead colored. Head light, whitish gray, loose scaled. 
Thorax dark bluish gray. Forewings light bluish gray; the ground 
color is really dirty white but is so evenly and closely overlaid with 
bluish fuscous scales as to give the impression of an even color to the 
naked eye; three complete, broad, blackish fuscous lines run obliquely 
across the wing, the first from basal fourth of costa to the middle of 
dorsum, the second from the middle of costa to just before tomus; 
these two are tolerably straight and nearly parallel; the third line 
runs from apical fourth of costa to tomus and is outwardly curved 
and sinuated; a series of small, black, equidistant marginal dots 
around apex and termen; cilia light gray. Hindwing light ochreous 
fuscous. Abdomen dark fuscous above, silvery white on the under- 
mde. Legs white, barred exteriorly with dark fuscous. 

Ahr expanse. — 19 mm. 

Habitat. — Paraiso, Panama, June. 

Type-specimen. — Cat. No. 16737, U.S.N.M. 

Allied to 8. linidla Busek, but much smaller and lighter in color. 

Genue GONIOTBRMA Walsingham 

Type. — Gonioterma burmanniana Cramer. 

OOmOTBRMA mpRBSmXA, new ■nclH. 

Labial palpi dark brown on the outer side; inner side and terminal 
jrnnt reddish ochreous. Antenme dark olive brown. Face dark 
farown; head and patagina light reddish brown; thorax dark blacld^ 
brown. Forewings with costa nearly straight; apex pronounced but 
rounded; termen perpendicular; tomus pronounced; dorsum slightly 
ooncave; li^t reddish brown with a violet tinge, shaded with rich 
4ark brown; at the base of costa is a large dark brown area reaching 
down to the fold; from basal third of oosta runs an oblique dark 
brown Une across the wing to apical third of dorsum, edged basally 
with ochreous scales; at the end of the cell is a short, perpendicular, 
brown streak; outer half of costal area dark brown; from just before 
Apex runs a dark brown line across the wing, neatly meeting the other 
'iCKOaBline at right angles on dorstd edge; eilia reddish odueous idth 
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datk brown, basal line. Hindwing bright golden ochreouS with a 
reddish tinge toward apex. Abdomen light ochreous with £[ght red 
tip. Legs light ochreous; tarsi dark brown. 

Alar eaypame. — 21-25 mm. 

Hahitat. — Cabima and Trinidad River, Panama, May. 

In the United States National Museum is also a spedmen from 
St. Jean, Maroni, French Guiana, W. Schaus, collector. 

Type-specimen. — Cat. No. 167.39, TJ.S.N.M. 

A very showy specias when fresh; rubbed specimens lose much of 
the brilliancy and appear simply brown with a darker brown cross- 
line and with light yellow hindwings. 

OOniOTBRBfA OBRDA* new species. 

Labial palpi light clay yellow, with exterior side of second joint 
blackish brown. Face and head light clay yellow. Thorax light 
yellowish brown. Forewing light yellowish brown with costal and 
terminal edges narrowly light yellow; on the middle of the fold is a 
small black dot; at the end of the cell is a similar black dot; from 
apical fourth of costa runs a faint darker brown line across the wing 
to dorsum; this lino is sharply inwardly bent just below costa, 
thence evenly outwardly curved, terminating just before the begin- 
ning of the cilia; cilia dark yellowish fuscous. Hindwing yellowish 
fuscous with narrow yellow edge and light yellowish cilia. Abdomen 
light yellowish brown with whitish yellow underside. Legs yellow, 
anterior tibiae and tarsi marked wdth blackish brown; posterior tarsi 
light brown. 

Alar expanse . — 29 mm. 

Habitat . — Porto Bello, Panama, April. 

Type-specimen. — Cat. No. 16740, U.S.N.M. 

Very close to 8. emma Busck, slightly larger and with more rounded 
terminal edge in the forewing; at once distinguished from this species 
by the lighter hindwing and the absence of the costal spot on the 
forewings. 

OONIOTBKMA MUtNA, new ipeciM. 

* 

Second joint of labial palpi bluish white on the inner side, light 
golden brown in front and dark brown exteriorly; terminal joint white. 
Lower face light violaceous; upper face iridescent white. Head 
thorax light purplish brown. Forewing light purplish fuscous; 
extreme costal edge golden yellow; two triangular dark purple costal 
spots, one on the middle of costa, one somewhat larger at apical fourth 
extended nearly to apex; just Wore apex a small, bright ochreous 
spot; from the two costal spots run very faint, outwardly strongly 
angulated lines of dark purple dots across the wing; a faint duk; 
streak also from basal third of costa; base of costa slightly darker; a 
faint dark purple first and second diwal dot; from the base of dorsal 
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edge ruQs a slightly curved dark purplish brown streak longitudinally 
across the fold and terminating just below the second discal spot at the 
end of the cell; terminal edge dark brown; cilia dark purple. Hind- 
wing dark golden fuscous with yellowish purple cilia; the males have 
a stroflg yellowish costiS tuft of long sense hairs from base of the hind- 
wings. Abdomen fuscous with lighter underside. Legs light ochre- 
ous with darker brown tarsi. 

Alar expanse . — 22-23 mm. 

HahiiaU — ^Porto Bello and Alhajuela, Panama, March. 

Type^pedmen. — Cat. No. 16741, U.S.N.M. 

Differs from all species in this genus known to me by the longitudinal 
dark streak from base of dorsal edge to the end of the cell. 

OONIOTERMA CORA, new epecies. 

Labial palpi dark bluish brown with base and inner side whitish. 
Lower edge of the face and the toi^ue silvery white; upper face, head, 
and thorax dark brown. Forowings dark brown with a purplish sheen 
and with indistinct, darker blackish brown markings; from the black- 
ish brown costal edge run three thin, irregular, zigzag linos of the 
same color across the wing; one from basal third of costa to middle of 
dorsum, one from middle of costa to apical third of dorsum, and one 
from apical third of costa to tomus; a very faint row of small blackish 
brown dots along termen; cilia dark purplish brown. Hindwing 
dark fuscous. Abdomen dai*k brown above, light ochreous on the 
underside. Legs silvery oclireous, shaded with dark brown exte- 
riorly. 

Alcbr expanse . — 22 mm. 

ZfaWtof.— Trinidad River, Alliajuela and Porto Bello, Panama, 
April, May. 

Type-specimen. — Cat. No. 16742, U.S.N.M. 

Nearest to the foregoing species but with darker head and without 
any costal spot or longitudinal line. 

FamUy SPARGANOTHID^. 

Genus HOMONA Walker. 

Type. — Homona coffearia Nietner. 

ROMONA AQUXLA, new epMtoe. 

Maie . — Labial palpi saffron yellow. Face and head bright saffron. 
Thorax brownish ochreous. Forewings arched at base; costa de- 
Iiressed beyond the middle; termen sinuate below apex; basal third 
light ochreous, reticulated with brown lines; rest of the wing, except 
a email ochreous, reticulated area on termen, suffused wi^ dark 
brown, in which two irregular, outwardly curved, darker brown 
fasciae are barely discernible, one from just before middle of costa, 
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the other from apical fifth; entire wing sparsely speckled w^ small 
black atoms tending to form transverse striation;' cilia coucolurous 
with the dark brown port of the wing. Hindwing dark brownish fus- 
cous, much darker than the forewings, with apex end terminal edge 
broadly mottled with brown and black. Underside of both wings 
light ochreous, mottled with dark fuscous, transverse striation. 
Abdomen dark fuscous above, underside light ochreous with a longi- 
tudinal row of throe deep black spots; male genital tufts blacki^ 
fuscous. 

Alar expanse. — 34 mm. 

Habitat. — Cabima, Panama, May. 

Type-specimen. — Cat. No. 16743, U.S.N.M. 

Very similar in wingshape and ornamentation to Homona seibasta, 
Walsingham, but somewhat larger and distinguished from all described 
species in the genus by the very dark hindwings and abdomen. The 
longitudinal row of black spots on the imdorsido of the abdomen is 
coihmon to all the species of the genus known to me. 

HOMONA CONSOBXUNA, new epeclee. 

Female. — ^Labial palpi light saffron yellow mottled with dark red. 
Face and head light ochreous with a dark red, transverse line below the 
antennse ; collar reddish brown. Thorax and patogina light violaceous 
brown. Forewing with base of costa strongly arched and middle of 
costa depressed; apex prominent; termen strongly sinuated below 
apex and strongly convex on the lower part; light brown, clouded 
with darker brown and evenly sprinkled with blackish brown dots, 
which tend toward transverse striation; costal edge from before mid- 
dle to apex broadly white, which color gradually mixes with the brown 
color of the wing; base of costal edge narrowly dark reddish brown; 
cilia dark mahogany brown strongly contrasting with the lighter 
brown scaling. Hindwings reddish brown, with wMte costal area and 
with faint, blackish brown, irregular, transverse spots. Underside of 
forewing reddish brown with apical part lighter ochreous, and sprin- 
kled with brown, transverse striation. Underside of hindwing light 
ochreous with brown, transverse striations; three round black dots in 
a bngitudinal row between veins 5 and 6 and scattered black dots at 
the base of the light ochreous cilia. Abdomen light brown; imderskle 
ochreous with the usual row of black spots; terminal joint on the un- 
derside with a large cushion of peculiar, erect, thickened scales, such 
as are found in the females of all the .American species. Legs ochre- 
oua; tarsi marked with dark brown. 

AUuf expanse. — 32 mm. 

Habitat . — ^Porto Bello, Panama, May. 

Type-specimen.— Cat. No. 16744, U.S.N.M. 
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Closely allied to Jf7. paiulana Walker, but somewhat larger and 
darker l^d at once separated by the dark hindwings, which, however, 
are not its dark as those of H. aquUa Busck. 

Family HEMEROPHILID^. 

Genus HEMEROPHILA HUbner. 

Type, — IlemeropMla alberiiana Stoll. 

BBMBROPHILA LACnnOSBLLA, ntw tpedM. 

Labial palpi golden fuscous. Face and head dark purplish brown. 
Antennae dark brown dotted on the upper side with silvery white. 
Thorax dork brown, finely sprinkled with ochreous white atoms. 
Forewings dark brown, finely but irregularly mottled with ochreous 
white dots; on the outer half sparsely sprinkled with single black 
scales; just before the middle is a transverse, slightly convex fascia, 
reddish brown on its costal half, dark brown on its dorsal half; apical 
comer of the wing bright golden yellow, with extreme apical and ter- 
minal edge deep black and with metallic blue angulated line, parallel 
with the edge; this angulated line is bordered on the imier side by a 
similarly angulated black line; all these markings cover only the 
upper two- thirds of termen; cilia coppery fuscous with strong me- 
tallic reflections. Hindwiugs and cilia dull dark brown with a whit- 
ish marginal line. Abdomen dark brown with broad, transverse, sil- 
very white bands on the underside. Legs dork brown with broad 
silvery white annulations. 

Alar expanse. — 14 mm. 

Habitat. — ^Trinidad River, Panama, March. 

Type^pedmen. — Cat. No, 16756, U.S.N.M. 

Near to H. corUrariana Walker, but without the golden yellow, zig- 
zag line on outer half of the forewing and differing also in the more 
elaborately ornamented apical corner. 

BBBOBROPHILA MSRATXLLA* nor tpolM. 

Labial palpi whitish with dusky tip. Face and head dark brown. 
Antennas blaokish brown with silvery annulations. Thorax dark 
brown with two broad, lateral, whitish brown streaks. Forewings 
with pointed, slightly produced apex; dark brown, finely "sprinkled 
with ochreous white atoms; a broad, unsprinkled, reddish brown 
fastM just before the middle; the outer edge of this fascia is slightly 
convex and is well defined by the more condensed white dusting out- 
side; the inner edge is net so clearly defibued, the white dusting en- 
croaching somewhat upon the fascia; beyond the fascia the ground 
color of the wing becomes more purplish; before apex is a large, 
round, reddish-ochreous spot, traversed longitudinally on its lower 
half by a pointed and uneven purplish prominence from the ground- 
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color; extreme terminal edge deep black; inside of this is a broad, 
marginal, ochreous streak, which is bent at the apex and <^ntinued 
along outer fifth of costal edge; the ochreous lino is edged interiorly 
by a thin, bluish silvery line, which is in turn broadly etiged by black 
on its inner side; cilia bluish fuscous, with strong metallic reflections. 
Hindwing with apex unusually sharply pointed and prominent; clear, 
light reddish ochreous with extreme base and a small, ill-defined spot 
on the middle of termen dark fuscous; cilia dark fuscous, with metal- 
lic sheen. Abdomen brown, imderside transversely banded with sil- 
very white ; underside of body silvery white. Legs silvery white, with 
broad, dark brown bars on the outer side. 

Alar expanse. — 15 mm. 

Habitat. — Trinidad River, Panama, March. 

Type-specimen. — Cat. No. 16767, U.S.N.M. 

Forewing very similar in color and pattern to those of H. contrariana 
Walker, but the bright ochreous hindwing places the species near to 
H. huUuinalis Cramer (pulsana Walker). 

Genus JONACA Walker. 

Type. — Jonaca compulsanM Walker. 

Though Walker’s generic descriptions are entirely inadequate for 
present day requirements and though my generic notes on the typo 
of his genus Jonaca, made several years ago, are unfortunately not full 
enough for absolute determination, I feel reasonably safe in applying 
this name to the following species, which has the general habitus of 
the type of the genus. Below are given the generic characters of the 
present species, which I believe also apply to the type of the genus, 
J. compvlsana Walker; a cursory examination of the type of tbiw 
species in the British Museum will easily determine this. Labial 
palpi curved, ascending, hardly reaching vertex; second joint some- 
what thickened with appressed scales; terminal joint short, bluntly 
pointed. Face, head, and thorax smooth. Antennae short, stout, 
simple. Forewing with costa nearly straight, slightly deflected 
from apical third; apex blunt; termen rounded; tomus rounded; 
dorsum strai^t; cilia short; 12 veins, sU separate; 2 from near 
end of cell; 3, 4, 5, equidistant, approximate from end of cell; 7. to 
termen; 11 from the middle of the cell; no secondary coll; 16 furcftte 
at base. Hindwing broader than the forewing, roughly triangular 
with rounded apex; 8 veins; 3 and 4 connate; 5, 6, and 7 parallel. 
Posterior tibies with short tufts of hair above the spurs. B<sidy 
stout. 

Allied to Rhobonda Walker, which differs in having an internal 
vein in the cell, vein 11 from near the base and vein 2 ^m near <^e 
middle of the cell. 
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JON ACA OUVACBA, ntw tpMlet. 

Second joint of labial palpi ochreouB white, with a broad bladrish 
brown band just before the apex; terminal joint with the extreme 
tip ochroouB white. Face blacki^ brown, with a few scattered 
ochreouB scales. Head and thorax dark olive brown; patagina olive, 
with whitish tips. Basal fourth of forewing greenish brown; the rest 
of the wing is deep blackish brown, nearly black except for a large, 
light ochreouB, costal spot at apical third and a similar, duller, oppo- 
site dorsal spot, which, together form a nearly complete, broad, light 
fascia across the wing; this light fascia is poorly defined outwardly, 
and the light color is somewhat diffused over the apical part of the 
wing, which is otherwise blackish brown ; cilia blackish brown. Hind- 
wing deep blackish brown, nearly black, with a largo spot on the 
upper part of the cell ochreous white, a small spot following this 
golden ochreous, and with costal area white; the short cilia is pure 
white. Underside of forewings black, with a largo golden yellow 
spot on the base of the apical veins; underside of the liindwings black, 
a large yellow costal spot at apical third and with the white semi- 
transparent spot of the upper side showing through. Abdomen 
above black, each segment posteriorly edged with white; last segment 
ail black; underside of body ochreous white, slightly sprinkled with 
black scales. Legs whitish ochreous, broadly barred with black exte- 
riorly; tarsal joint black with narrow golden annulations. 

Alar expanse. — 15-18 mm. 

Habitat, — Cabima, Trinidad Eiver, La Chom^ra, and Taboga Is- 
land, Panama, January to June. 

Type-specimen, — Cat. No. 16768, U.S.N.M. 

Genus TORTYRA Walker. 

Type, — Tortyra spectahUis Walker. 

TORTTNA CtTPRINBLLA. new ipodM. 

Second joint of labial palpi violaceous silvery; terminal joint dark 
purple. Face violaceous silvery. Head dark metallic blue. An- 
ten^ with the thickened basal part deep blue, a white annulation 
biiiyond it and tips gray. Thorax and patagina light bluish gray; 
thorax with two, dark purplish brown, lateral streaks. Extreme base 
of forewings silvery, followed by a short, oblique, blackish brown, 
costal streak and a similar, dorsal streak; basal two-thirds of the fore- 
wings dark brown, finely and evenly stippled with white dots, with 
the effect of a fine, white, transverse grain; at basal third is a trans- 
verse, bluish silveiy fascia, of even width throughout, but slightly . 
convex and broadly edged with blackish brown; terminal thii^ of 
the wing strongly metallic, dark coppery with violet and blue reflect 
tiona; the limit between this pari^ and the basal grained part of the 
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■wing is oblique and rather sharply drawn from apical fourthbf costal 
to shortly after the middle of dorsum; costal edge from apical third 
to apex dark greenish brown, unmottled; cilia %ht violaceous fus- 
cous, ■with strong, iridescent, metallic luster. Hrnd'wingB dark olive 
brown, ■with light violaceous, iridescent cilia. Abdomen dark olive 
brown; underside of body silvery brown. Legs light violaceous 
bro'wn, barred with dark brown; first tarsal joints with large white 
spots above. 

Alar expanse . — 14-15 mm. 

HaMtat. — Cabima and Porto Bello, Panama, March and June. 

Type-epecimen. — Cat. No. 16769, U.S.N.M. 

This species is close to T. Jvlgens Felder and Rogonhofer, but 
difi^ers in the two-colored thorax, the black basal streaks, the absence 
of metaUic purple on basal third of the ■wing and the much lighter 
silvery fasciae. 

TORTYSA STERRATELLA, n«w ipeclM. 

Labial palpi whitish gray. Face iridescent, bluish silvery. Head 
deep metallic green. Antennae with thickened basal two-thirds deep 
metallic blue; a broad white annulation at apical third; tip dark 
brown. Thorax light silvery fuscous with two, broad, dark blue, lateral 
streaks. Forewings with the dork brown ground color irroratod and 
obscured by closely sot whitish ochreous stippling, which forms fine 
transverse lines; just before the middle of the wing is a broad fascia 
of light steel colored scales, not very different from the stippling on 
both sides except in their luster; the fascia is markedly broader on 
the dorsal side than on the costal side and is edged with two, broad, 
blackish brown, transverse lines of which the outer is the broadest and 
nearly straight, while the basal one is irregularly undulating and as a 
whole slightly convex; across the base of the wing runs an oblique, 
interrupted, dark brown streak, and extreme base of costal edge is 
block; terminal port of the wing dark metallic blue, irrorated with 
gold and with a broad, golden, longitudinal streak at tomus; in the 
outer part of the whitish stippled part of the wing run several, spread- 
ing, longitudmal, deep black lines, mainly along the veins; apical 
fourth of costa dark uiunottled brown; cilia dark brown ■with strong 
ferruginous sheen. Hindwing dark purplish brown with light steel 
colored cilia. Abdomen dark silvery fuscous. Underside of entire 
body silvery white. Legs silvery white with blackish brown bars and 
last tarsal joints blackish brown. 

Alar expanse. — 15 mm. 

Habitat. — Paraiso, Panama, January. 

Typerspedmen. — Cat. No. 16760, U.S.N.M. 

Belongs to the group of awiferalis Walker and apectabiUs Walker, 
but difilers from both by the black longitudinal striation, as well as 
by the more subdued coloration, especially of the fascie. 
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Genus PORPE HUbner. 

Type.-^Porpe hjerkamdrdla Thunberg. 

POXPX LAimXA, IMW ipaciM. 

Tuft on second joint of labial palpi black witb base and a ring near 
apex light ochreous; terminal joint light ochreous with a broad, 
longitudinal, black streak in front. Face light ochreous. Head 
blackish brown with a central and two lateral, longitudinal, light red 
stripes. Forewings blackish brown on basal half, light reddish brown 
on outer half; in the black basal half are three longitudinal red lines, 
one on the middle of the wing from base to basal third, one above 
and one below this, beginning a little farther out and reaching to the 
reddish brown apical area; there are, besides, in the reddish black 
area one red, outwardly oblique, costal streak near base and two 
bluish metallic, outwardly oblique, costal streaks farther out, with a 
small rod dash between them; also one large, outwardly oblique, 
bluish metallic dorsal streak reaching from the middle of dorsum to 
the end of the cell, where it is edged exteriorly by a deep black spot 
in the reddish apical area; in the apical part of the wing are three 
dorsal and three costal bluish metallic streaks, all more or less bor- 
dered with black; a black line along the terminal margin; cilia red- 
dish brown. Hindwings blackish brown. Abdomen dark fuscous 
witb broad, transverse bands on the underside. Underside of body 
and legs broadly, transversely banded with light reddish ochreous 
and black. 

Alar expanse. — 12-15 mm. 

Beibitat . — Porto Bello, Panama, March. 

Type-specimen. — Cat. No. 16761, U.S.N.M. 

Differs in the longitudinal markings from other species of the genus, 
of which it is otherwise t 3 rpical, though rather narrow winged. 

Genus USSARA Walker. 

Type . — JJssara decoratella Walker. 

U88ARA BTO T T aaPMXA. nnr ipMlM. 

Second joint of labial palpi li^t yellow; terminal joint darker 
gidden yellow. Face and head light yellow. Thorax light yellow 
with two broad, longitudinal, brown stripes uniting at the posterior 
end; patagina brown with a light yellow basal stripe. Forewings 
reddish brown with two prominent, light yellow, basal streaks; one 
on the middle of the wing from base, slightly upwardly curved, ter- 
minating abruptly at basid third; the other, broader, on base of dorsal 
edge also terminating abruptly at basal third; the two streaks are 
nowhere connected; just before the middle of the wing is a straight, 
tmrpendicular, bluhb metallic fascia, foUowed by a short costal and a 
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smaller dorsal light yellow dash; at the end of the cell is’ a short, 
bluish metallio transverse streak broadly edged with black and above 
it is a short, bluish metallic costal streak; beyond the end of the coll 
is an oval black patch traversed by fine, longitudinal, white lines 
and dashes; two light yellow costal dashes just before and in the cUia, 
preceded by small metallic spots; a broad, curved, interrupted, bluish 
metallic band around the termen edged on both sides withj>lack; 
cilia light purplish with a yellow dash emphasizing the cmargination 
of the wing. Underside of forewing dark purplish brown with the 
two apical yellow dashes equally prominent as on the underside. 
Hindwings dark purplish brown with light purplish cilia. Abdomen 
blackish brown with liglit yellow, transverse bands on Iho upper side. 
Antmor legs concolorous with the palpi, golden yellow; posterior 
legs light yellow with broad, blackish brown ammlations. 

Alar expame . — 10 mm. 

Hahitat . — Porto Bello, Panama, April. 

Type-specimen. — Cat. No. 16762, U.S.N.M. 

Very similar to the type of the genus in color and pattern, but 
smaller and differing in details, by the black, white-striped, oval patch 
beyond the coll and by the two basal yellow streaks being separate. 

USSARA BimmUELLA, nnr tpMlM. 

Labial palpi with terminal joint even more flattened than in the 
other species of the genus; black, with two thin, longitudinal, yellow 
stripes. Face and head black. Thorax black with a small yellow 
dot at posterior tip. Forewings black on basal part and on a large 
round area within tomus; elsewhere dark golden ochreoxia; the 
black basal part covers about a third of the wing and contains at 
basal fourth a large, light yellow, pointed, dorsal streak which reaches 
beyond the middle of the wing; the reddish ochreous part of the 
wing contains six small, bluish metallic, black edged, costal streaks, 
one terminal metallic streak below apex and two larger, dorsal, 
metallic streaks between and edging the two black fields; at the end 
of the cell is a bluish metallic round spot; cilia blackish brown. 
Hindwing blackish brown. Abdomen blackish brown with broad, 
transverse, silvery white bands on the underside. Ijegs black with 
narrow white annulations at the joints and with the outer spurs 
white. 

Alar expanse. — 10.6 mm. 

HaJnUa . — ^Porto Bello, Panama, March. 

Type-specimen.— Cat. No. 16763, U.S.N.M. 

Very close to U. repletana Walker, but differing in the large basal 
black patch and the unmottled black tomal patch, as well as in the 
coloration and size of terminal joint of the pdpi. 
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Genus MACHLOTICA MeyHck. 

Type> — Machlotica chryaodeta Meyrick. 

MACHLOTICA ATRACTIAS Meyrlck.i 

Second joint of labial palpi light yellow with two broad black 
annulations; terminal joint longer than second, light yellow, with a 
broad, longitudinal streak in front. Face and the head dark fuscous 
with yellow edges. Thorax dark nurpllsh fuscous. Basal half of 
forewing light yellow, streaked long.^. inally and transversely with 
purplish brown lines, forming a neat, checkered effect ; apical half of the 
wing dark purplish fuscous with strong metallic, iridescent sheen; 
three broad, evenly edged, violaceous metallic, costal streaks; two 
short golden streaks just below apex; a terminal patch with two lon- 
gitudinal, golden streaks intervein three longitudinal rows of small 
rormd golden dots; cilia dark purple. Hindwings dark purplish 
brown with silvery costal area below the forewings. Abdomen dark 
purplish brown with golden underside. Legs dark purplish brown 
with narrow, light yellow bars and tarsal annulations. 

Alar expanse. — 7 mm. 

Habitat, — Bolivia, and Porto BeUo, Panama, April. 

A brilliant little moth, which I also have from Cordoba, Mexico, 
February; F. ICnab, collector; and from Peru. 

Genus GLYPHIPTERYX Hubner. 

Type, — Olyphipteryx hergairaesaereUa Fabricius. 

OLTPBDDPTXRYX PLBlfSLLA« ntw tpMlM. 

Labial palpi, face, head, and antennes black. Thorax black with 
a central red spot; patagina black with red bases. Forewings deep 
brick-red with the ground color largely obscured by the extensive, • 
metallic, greenish and black markings; extreme base and entire edge 
of the wing narrowly black; a transverse, straight, metallic, black 
bordered fascia across the middle of the wing; two costal and one 
dorsal, greenisli metallic, black bordered, nearly perpendicular spots 
on bas^ half of the wing before the fascia; a strongly outwardly 
curved, greenish metallic, costal streak at apical third, the black 
border of which is continued into two black, longitudinal streaks, 
toward but not reaching the terminal edge; a long, curved, greenish 
metallic, black bordered streak from the end of the cell downward 
and along the terminal edge to just below apex; within the curve of 
thii last streak are three longitudinal, parallel streaks with light 
ochreous intervals; cilia blackLah. Hindwings black with whitish 
costal area; cilia black. Abdomen black. Underside of body and 
legs black. 


1 Trans. Xntom. Boo. London, 1909, p. 88. 
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Alar expanse. — ^Male: 21 mm.; fomale: 24 mm. 

HahUai . — ^Porto Bello, Panama, March. 

Type-apeeimen. — Cat. No. 1676S, U.S.N.li|^. 

A perfect male and female of this gorgeous species taken while 
they were flying in copulation in the bright sunshine at Santa Rosa 
River, near Porto Bello; the species resembles a large Hdiodines. 

FamUy ARRHENOPHANIDiE. 

Only two genera are at present recognized as belonging to this 
family. These may, according to Durrani, be separated as follows: 

Forewings with veins 8 and 9 stalked, 10 Arrhenophanes 

Walsingham. 

Forewings with veins 9 and 10 stalked, 8 separate = Cnissostaycs 
Zeller. 

Genus ARRHENOPHANES Walsingham. 

Type. — ArrTienophanes perapicUla Stoll. 

ASSBSITOPBAHXS PEKSFICIUA SMI. 

Phalaena Bombj/x pertpicilla Stou., Sup. Cramer's Pap. Exot., 1790, p- 74, 
pi. 16, fig. 8. 

Parathyru perapicUla Hubnbr, Yens. Schm., 1820, p. 168, sp. 1641. 

Daayehira t perapicUla WAXXvn, Cat. I.iep. Brit. Mus., vol. 7, 1856, p. 1740. 

PartUhyria t perapicUla Kirbt, Syn. Cat. Lep. Hot., vol. 1, 1892, p. 863, sp. 13. 

Parathyria perapicUla Buscx, Smiths. Misc. Coll., vol. 59, 1912, pp. 4, 8-10, pi. 1. 

Arrhenopharua perapicUla Walsinobam, Biol. Cent.-Amer., vol. 4, 1912, p. 206, 
pi. 7, fig. 7. 

No additional material of this interesting species was obtained 
since my note on it last year. It is recorded from French Guiana, 
Para, Brazil, and from the Canal Zone, Panama. The larva is a 
case maker and feeds in silk-lined galleries in Polyporva. 

ASSBXirOPHAlIBB CBIQUITA. new tpeslM. 

Male . — ^Labial palpi light ochreous, tinged with brown. Tongue 
absent. Antenne finely ciliated throughout. Face and head 
ochreous. Thorax ochreous, mixed with dark brown; posterior tuft 
long and thin. Basal two-thirds of the forewings golden brown 
suffused with dark burnt brown; an indistinct, oval, light ochreous 
spot on the middle of the fold edged with black ; a larger, quadrangular, 
whitish ochreous spot at basal third of costa; at the end of the cell an 
indistinct group of black scales and base of costa darker than the rest of 
the wing; apical third of the wing, rather sharply separated from the 
basal dark part, is covered with large, circular or oval, whitish, 
semitransparent spots, with the narrow intervals lig^t golden brown; 
cilia white with a dark brown pencil at apex and with tomal part 
blMkish brown. Blndwings blackish brown with large, ochreous 
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white, semitransparent spots; basal third whitish^ a large, white spot 
of irregi^a'r outline across the base of veins at the end of the cell and 
two, sm^ll; round, white dots near tomus; also a larger white spot on 
the middle of termen; cilia blackish brown except for white tufts at 
apex and on the middle of termen. Abdomen and legs golden yellow ; 
claspers and uncus very long, nearly a third of the abdomen. 

Alar expanse. — 12 mm. 

Habitat. — Cabima, Panama. 

Type^specimen. — Cat. No. 16766, U.S.NJd. 

Female. — ^Not known but probably much larger. The species has 
the venation of the present genus, but the wing ornamentation of 
Cnissostages Zeller, which is not known to me except through descrip- 
tions and figures. Mr. Durrant states that this latter genus has vein 
9 and 10 in the forewing stalked with 8 free, and if this proves a 
constant cdiaracter it will amply separate the two genera, which, how- 
ever, are closely related. 

Cnissostages is also a fungus feeder, according Zeller, on Boletis 
arhomm. 

Family TINEIDiE. 

HARMACLONA, new genus. 

Type. — Harmaclona cossidella, new species. 

Labial palpi recurved; second Joint long and bushy, especially 
laterally, reaching to middle of face; terminal joint very short and 
blunt, erect. Antennas in the males very short, bipectinate; in the 
females somewhat longer, but less than half the forewing; thickened 
with scales; simple. Face and head clothed with erect scales. Fore- 
wings long, narrow; costa and dorsum straight, parallel; apex bluntly 
pointed, termen oblique; 12 veins; 2 from outer fifth of cell; 3 and 4 
approximate from end of cell; 7 and 8 stalked, both to costa; 11 from 
before middle of cell; internal veins prominent, one from between 10 
and 11 to between 6 and 7, another from base to vein 5. Hindwings 
broader than forewings; elongate; triangular; costa straight; termen 
very oblique; apex bluntly pointed; 8 veins, all separate; 3 and 4 
approximate from the corner of the coll; 5 and 6 somewhat approxi- 
mate; 6 and 7 parallel, oblique; cross vein between 8 and the cell; 
cilia short, scaling sparse; both wings being semitransparent. Pos- 
terior tibiae with long loose hairs above. 

The short, pectinated male antennae and the strong internal veins 
as weH as the robust body and the sparse scaling remind strongly 
of the family Cossidae. 

HARMACtOXA CO8810BtIA» ii«w 8p«cl««. 

Labial palpi white, sprinkled with reddish brown. Face and head 
reddish white sprinU^ with brown. Antennas dark brown with 
filil^t fugitive white scaling in the male. Thorax reddish white with 
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a large, ceatral, velvety bromi patch and blackkh brown;.; posterior 
tuft; patagina with a velvety brown spot at base. Forewi|gs viola- 
ceous white with strong iridescent reflections; sparsely scaiM; semi- 
transparent; dusted with light brown, each scale having a light 
brown dot; along the veins, especially on dorsal half, are interrupted 
lines of scattered black scales; near apex are three small costal and 
three small dorsal blackish brown spots; cUia white, sprinkled with 
black. Hindwings hyaline, bluish, iridescent with darker veins and 
yellowish white cilia. Abdomen long and robust, sparsely clothed 
above with rusty brown, below with rusty white scales; anal tuft 
yellowish. Legs white sprinkled with brown and with brown tarsal 
joints. 

Alar expanse. — 22-42 mm. 

Habitat. — (’abima, Porto Beflo, and Alhajuela, Panama, April to 
October. 

Type specimen. — Cat. No. 16767, U.S.N.M. 

The United States National Museum possesses a large scries of this 
singular species from Orizaba and Jalapa, Mexico, Sixola Biver and 
Juan Vinas, Costa Kica, W. Schaus, collector, and from Misantla, 
Mexico, R. Muller, collector. 

Genus AMYDHIA Clemens. 

Type. — Amydria effrenateUa Clemens. 

AMTDIUA UMBSATICSIXA, new qweiM. 

Brush on second joint of labial palpi dark brown mottled with 
black; terminal joint brown with two, ill-defined and indistinct, black 
annulations. Face light ochreous. Head somewhat darker ochreous. 
Thorax black. Forewing light ochreous suffused with brown and 
black; entire costal edge broadly black; a round black dot at the end 
of the cell; the area between tliis dot and tomus strongly mottled 
with black and dark brown; a small black dot at the base of dorsal 
edge; entire wing irregularly sprinkled with single black and brown 
scales; cilia light ochreous mottled irregularly with black. Hind- 
wings dark brownish fuscous with lighter ochreous cilia. Abdomen 
dark brown. Legs dark brown; tarsi broadly annulated with black. 
The males are much smaller than the females and rather lifter in 
color. 

Alar expanse. — ^Females, 20-22 mm; males, 11-14 mm. 

HabUat . — La Chorrera, Alhajuela, Porto Bello, and Trinidad River, 
Panama. March and June. 

Type-speemen. — Cat. 16768, U.S.NJM[. 

Commonly taken in copulation, in the thatched roofs of native 
houses and at light. 
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Gsnus SCARDIA Treitoh*. 

Type.—Scardia holeH Fabricius. 

SCAROU ISTBICIBULA. saw ffttim. 

Labial palpi light ochreous browu on the inner aide, blackish brown 
exteriorly. Face and head light ochreous brown; vertex touched 
with blackish brown. Antennae ochreous. Thorax blackish brown; 
tips of patagina ochreous. Forewing dark bluish brown oywlaid with 
black and with strong golden and iridescent reflections; costal edge 
with small, indistinct, geminate, ochreous spots, hardly discernible 
on basal half, more distinct on apical third; a broad, li^t, ochreous 
area along terminal edge sprinkled with black and browu scales; the 
ochreous space reaches from just before apex on the costal edge to 
apical third of dorsum ; the edge toward the basal dark part is undulat- 
ing; a black projection at the end of the cell encroaches upon the light 
part and just below the light part projects into the dark area; a series 
of small, dark brown dots along the apical and terminal edges. Hind- 
wings dark purplish brown, with yellowish cilia. Abdomen dark 
brown above, light ochreous on the under side. Legs ochreous, 
strongly barred with blackish brown exteriorly. 

Alar expanse . — 30 mm. 

Habitat . — ^Porto Bello, Panama, March. 

Type-specimen. — Cat. No. 16769, U.S.N.M. 

A laige, typical, narrow-winged species, close to S. coloradeUa 
Dietz, but without any dorsal ochreous markings. 

SCASDIA MnOMXIXA, imw ifwlM. 

So nearly identical in coloration and markings to the foregoing 
species as to suggest their identity, but only about half the size ot 
8. isthmidla. The only difference seems to be the more clearly 
defined costal geminate spots, the lighter underside of the wing, and 
the lighter colored abdomen of 8. minimeSa, all of which might be 
variation only. Such extreme variation in size, however, b not normal 
within thb genus, and it b clearly obligatory, as well as undoubtedly 
correct, to consider them dbtinct. 

Alar expanse. — 14-17 mm. 

Habitat . — ^Porto BeQo, Panama, March. 

Type-speemen. — Cat. No. 16770, TJ.S.NJM. 

8484S*— Proc.N.M.ToL47— 14 S 
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FamUy ACROLOPHID^. 

Genus ACROLOPHUS Poey. 

Type. — AcrcHophus wteO/ua Poey. 

ACROLOPBT7S PAHAHJC, now ipwiM. 

Male . — Labial palpi reaching vertex; first joint long and curved; 
second and third joints short, erect; first and second joints thickened 
with appressed scales, slightly projecting at apex, light ochroous gray 
on thdr inner side and at apex, dark brown exteriorly; terminal joint 
flattened, tolerably pointed, blackish brown with extreme tip light 
ochreous. Face and head light ochreous brown mixed with gray and 
white scales. Thorax ochreous brown. Forewing light ochreous 
brown mix^ with white, dark brown, and black scales; pattern very 
poorly defined, but a broad, oblique, dark brown streak may be made 
out from the middle of the fold to costa just before apex, adjoining 
the base of which is a laige, blackish brown spot on the lower edge of 
the cell; a series of weU defined, blacldsh brown costal spots and some 
diffused marginal brown spots on terminal edge, lllndwings dark 
brownish fuscous. Abdomen dark brown with light ochreous under- 
side and anal tuft. Uncus and lateral claspers slender, curved down- 
ward and inward at tip. Legs ochreous on their inner side, dark 
brown exteriorly; tarsal joints blackish brown with narrow ochreous 
annulation. On the underside of the thorax just under the forewing 
is a large, dense tuft of ochreous gray hairs, which can be erected so as 
to obscure the sides of the head and the base of the forewings. 

AUtr expanse. — 10-12 mm. 

The females which were repeatedly taken in copulation with the 
males are considerably larger and with more pointed wings and rather 
lighter in general color. The labial palpi are hardly ns long as in the 
males and more porrected. They have no thoracic tufts. 

Alar expense. — 17-21 mm. 

HcAUat. — ^Alhajuela, Cabima, Trinidad River, Tabemilla, Paraiso, 
and Corozal, Panama. April, May and June. 

Type-apedmen. — Cat. No. 16771, U.S.N.M. 

In a series of more than sixty males, hardly two are quite alike and 
the different state of preservation adds much to the variation, but the 
general habitus, as well as the structural characters, makes it easy to 
place the species, which appears to be close to A. ndwuUt Meyrick. 
dflseiibed from a unique male from JDutch GKiiana. 

ACBOIQPBOS BUrURCATA. dmt «mIm. 

Labial palpi dark grayish brown, very long, slender, overarolung 
the head but held rather erect ; qach joint thickened with scales toward 
the tip; in the third joint these apical scales form a small free bnuh, 
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giving the joint the appearance of being bifurcate. Head and thorax 
ochreous brown. Forewings dark grayish brown dusted with black 
and with numerous short, transverse, blackish streaks; two faint, 
light ochreous, longtitudinal streaks, one through the middle of the 
wing from base to the end of the cell, the other along the fold; at basal 
fourth just above the fold is a small, reddish brown, black edged spot; 
cilia ochreous brown dusted with black. Hindwings dark brown. 
Abdomen dark brown above, dark ochreous on the underside. Legs 
dark ochreous, broadly barred with blackish brown. 

Alar expanse. — 14-1 7 mm. 

HahUat. — Corozal, La Chorrera, and Alhajuela, Panama. April, 
May. 

Type-specimen. — Cat. No. 16772, U.S.N.M. 

Recognized among the small sized species described in the genus 
by the long, slender, peculiarly tufted palpi. 

ACROtOPHDS BACTRA, nmr ipede*. 

Labial palpi light ochreous mottled with black exteriorly, long, 
slender, compressed, overarching thorax; two first joints somewhat 
thickened with approssed scales; terminal joint with largo, rounded, 
compres^ tuft. Face light ochreous. Head and thorax dark 
brownish fuscotis. Forowing unusually narrow and pointed, of the 
same size and shape as the Totiridd genus Bactra; light ochreous 
brown, overlaid with darker brown and black scales; a series of equi- 
distant, blackish brown, costal spots; a large, blacMsh blotch at the 
end of the cell and a blacMsh, oblique streak on the base of the cell ; a 
blackish brown marginal line along termen; cilia ochreous dusted 
with black. Hindwings light fuscous. Abdomen dark brown with 
lighter brown underside and ochreous anal tuft. Legs light ochreous 
brown. 

Alar expanse. — 15-16 mm. 

Habitat. — ^Alhajuela, Panama. 

Type-specimen. — Cat. No. 16773, U.S.N.M. 

The type-epeoimen has veins 7 and 8 stalked, 9 free; another speci- 
men has vdn 9 out of 7 +8. 

The pointed forewings single out this species among the small 
A(^lophidsB. 





{SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER 
“ALBATROSS.” 1907-1910.— No. 31.] 

NEW SPECIES OF CRABS OF THE FAMILIES GRAPSIDAS 

AND OCYPODID^. 


By Mary J. Rathbun, 

Assistant Curator of Marine Invertebrates ^ United States National Musenm. 


Tho new species and subspecies Ixere described will be illustrated 
in the final report on the collections obt,ained in Pliilippine and 
adjacent waters during the years 1907-1910 by the steamer AlbatroBs 
of the United States Bureau of Pislieries. 

The new forms are as follows: 

Varuna altinuina. 

PtychognatTiua guijvlugani. 

Sesarma {Sesamui) pdlawaTiense, 

Sesamva {Sesarma) vicentense, 

Sesarma {Sesarma) mindanaoense. 

Sesarma {Sesarma) edwardsi phUippiTiense. 

Sesarma {Sesarma) sequifrons, 

Sesarma {Sesarma) tectum, 

Sesarmn (Ilolometopus) limbense, 

Sesarma {Parasesarma) durruiceme, 

Sesarma {Parasesarma) moluccense jamelense, 

Sesarma {Parasesarma) pangauranense, 

MacrophiJialmus sandahanL 
DotiUa sigiUorum, 

Tympanomerus phUippinertsis, 

The genua Varuna^ is expanded to include those species of 
PtychognaiJius in which the front is prominent, sublaminar, its 
margin horizontal and distant from the anterior border of the 
antenni{lar cavities; the antero-lateral teeth well-marked and acute; 
tJie upper surface of the wrist subquadrilateral and armed at the 
inner angle with a tooth or spine; all of which characters are common 
to typical Varuna. The species added to Varuna resemble Ptychog- 
naffius in having the exognath wider in the male than in the female.- 

> IfUnt Sdvanli, Dial. ClMi. Blit. Nkt., voL 16, 190, p. til. 


Prooekoinos U. 8. National Muveum, vol. 47-No. S2044. 
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Hxe genus Varum as now modified comprises the following species: 

Varum liUercOa (Fabricius, 1798). Type-species. 

Varum tomentoaa Pfeffer, 1889. 

Varum derUata (de Man, 1892). 

Varum spinicarpus (Ortmaim, 1894). 

Varum poUeni (de Man, 1895). 

Varum affinia (do Man, 1895). 

Varum onyx (Alcook, 1900). 

Varum altimam Bathbun, 1914. 

Family GRAPSTD^. 

Bubfhmilr 

VAKtmA ALTIMANA, new epeclM. 

Type-locality . — ^Point Jamelo, Luzon; river, in 20-foot seine; 
July 13, 1908; 1 male. 

Type, — Cat. No. 44558, U.S.N.M. 

Dimensiona. — ^Male type, length 20.7 mm., width 21.8 mm. 

Surface uneven; H-depression deep; a groove cither side of the 
intestinal region; a transverse groove runs inward behind the second 
and behind the third tooth; frontal and hepatic regions depressed; 
surface finely punctate and covered with stiU finer reticulating lines 
formed by flattened, confluent granules. Front broad, prominent, 
feebly bilobed, its lateral margins making an obtuse angle with the 
anterior margin. Upper border of orbit strongly S-shaped, forming 
at its union with the front a closed fissure ending in a triangular 
sinus. Antero-lateral margins moderately convergent, 3 teeth acute, 
with straight sides and separated by deep, narrow sinuses. Postero- 
lateral margins subparallel, slightly sinuous; a granulated line, 
beginning a little ways from the margin and considerably belund 
the last lateral tooth, forms the upper boundaiy of the very short 
and broad obliquely-vertical section of the branchial region. 

Antennules obliquely folded; nasal lobe triangular. Sides of 
ischiognath parallel; in the male the exognath is large and much 
swollen; reaching nearly to the end of the merognath and one and 
three-fifths times as wide as the iscluognatb; in the female tlie 
exognath is much flatter and narrower, being not quite so wide as the 
ischiognath. 

Chelipeds stout in male; a fringe of hair on upper and inner edges 
of merus; carpus with a long spine which is triangular at the base, 
the tip acuminate, a tubercle at base of spine, just below anterior 
mai^ of segment; palms high, postero-inferioriy much swollen, 
posteriorly rugose; upper maigin compressed and elevated in a flat 
lobe occupying the proximal two-thirds; fingers very broad and flat, 
narrowly gaping; immovable &iger horizontal, wi^ a blunt longi- 
tudinal ridge continued almost imperceptibly on the pahn, and a 
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sinus in the prehensile margin near the tip, teeth 9-11; daotjlus 
stron^^y arched, armed with about 13 irregular teeth. Ghelipeds of 
female weak, the palm and lingers each with a well-marked ridge. 

Legs narrow; margins hairy; last 3 joints heavily fringed below; 
a sharp, subdistal spine on merus. 

Abdomen of male subtriangular; terminal segment one and one- 
half times as long as its middle width. 

This species is nearest to V. affinia (de Man) ‘ but has a more 
sinuous orbital margin, a different-shaped maxilliped (exognath 
wider, and ischiognath not widening distally), a longer, slenderer 
carpal spine, a lobe on upper margin of hand, a gape between the 
fingers. 

F. 8jnnicarpU8 ^ has a more even carapace; less sinuous orbital 
margin; nasal lobe with sides angled, not straight; hand without 
a lobe above; merus-joints of legs with a small, inconspicuous spine; 
abdomen of male narrower. 

The lateral margins of the carapace are less incurved anteriorly 
than in F. Uymentoaa * or litterata ^ so that the carapace is squarer. 
The union of the anterior with the lateral edges of the front makes 
more of an angle than in either of those species, where the comers 
are rounded off. 


PTTCHOONATEtUS OmjtnLUOANI. new ipeciee. 

Type4ocali1y. — Guijulugan, Negros; April 2, 1908; 2 males, 2 females, 
adult (1 female ovig.). 

Type. — Cat. No. 44668, U.S.N.M. 

IHrnensions . — ^Length of largest male, 8 mm., width 9.3 mm. 
Length of ovigerous female 8 mm., width 9 mm. 

Associated with P. harhcUa at Guijulugan, were four specimens of 
a closely allied species. 

Carapace a little broader than long, flat, regions indistinct; post- 
frontal tubercles well marked; the oblique portion of the branchial 
region is separated from the horizontal portion by a fine granular 
line in the posterior half. 

Front sinuous, prominent, half as wide as greatest width of cara- 
pace; edge without a line of granules. 

Antero-lateral teeth 3, blunt, the first or orbital tooth the longest, 
(he last tooth very small; teeth not projecting sidewaj^, sinuses 
triangular. 

Upper border of orbit sinuous and oblique. The antennules fold 
nearly transversely. Epistome very narrow, almost linear; posterior 
border crenulate. 

1 PtpdhpfnaO^ ajflnU de Men, Zool. lehrb., Sytt., Ttd. 9, 1806, p. 97; rol. 10, laos, pi. 98, S«i* UA. 

* Ptffchognatkui ipiniatrpiu Ortmetm, Zool. Jabrb., 8^t., Tol. 7, 1804, p. 711, pi. 38, figs. 18, 181, 183, 18f, 

• Than, lahrt>. HnnUiiirg. WIm. AnM., yoI t, 1888 (1880), p. 80. 

^ (FlMoliie) AhMMlc, 7ouni. Aiata Soo. 00, 1800, p. 401, end iTiioiiyii^ 
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Ulie mudlfipeds are situated a oonmderable distance back of the 
edge of the buccal cavity. 

Exofuath broader than iscbiognath in both sexes, more so in male 
than in female; iscbiognath vdth subparallel sides; antero-extemal 
lobe of merognath very broad. 

In the male the inner i^le of the wrist is rectangular, not toothed; 
hand massive, with a squarish patch of hair at the distal end, which 
is continued part way on the fingers. The dactylus is a little more 
than twice as long as the upper margin of the palm, is finely toothed, 
and when closed leaves a gap between it and the horizontal fixed 
finger; the latter has fewer teeth, 2 or 3 of which near the middle are 
large. In the female the wrist bears an equilateral, acute tooth at 
its inner angle, the chela is weak, with a well-marked granulate ridge 
above Hie lower margin, and grooved fingers; near the tips there is 
on the irmer and outer surfaces a row of short hairs which are appressed 
against the homy tips. 

Legs rather narrow; no spine on meropoditos; last 2 joints moder- 
ately hairy; the second and third pairs ore about one and three- 
fourths times, the last pair one and one-fourth times, the length of 
the carapace. 

Differs from P. harbeUa ' in having the carapace a little narrower; 
front more advanced and leas deflexed, lacking the double row of 
granules in that species; upper line of orbit more oblique and more 
sinuous; epistome about h^ as wide; distance between epistome 
and maxillipeds greater; in the male the exognath is wider, ischi<^- 
nath narrower, and lobe of merognath larger, than in larlata; these 
characters are present, though less marked, in the female; inner an^e 
of wrist of male squarer, inner distal margin of wrist shorter, so that 
upper surface of wrist is more oblong than in harhata (this differ- 
ence less evident in female); in the presence of a row of short hairs 
about the ends of the fingers in the female. 

Bulaftemllr 

SXSABICA (SXaMtMA) PALAWAHSRSB. iww fpedMk 

Type4oeality. — River, Nakoda Bay, Palawan Island; December 31, 
1908; 3 adult females, 1 of which is ovigerous. 

2Vpe. — Cat. No. 46792, U.S.N.M. 

Dimenriona. — Female, length of carapace 39.6 nun.; width between 
mrbital angles 41.8 mm.; width between epibranchial teeth 40.5 nun.; 
width between posterior anj^es 36.7 mm.; width of front, 20.3 mm. 
Length of prop<^us 26.6 mm.; length of pahn, between articulations, 
9 mm.; length of dact 3 du 8 , upper mai|^, 17.6 mm. 

i(A. Kan* Xdinidi) d* Kmi, ZooL 7«hrb., Syrt., yd. 0, IttS, p. lOS, ud friionrmri yd. 10, lOts, 

st.»,ag.as. 
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HO. 2(H4. 

Carapace a Uttle broader than long, narrowing behind, the sub- 
rectangular epibranchial tooth at some little distance behind the 
acute orbital angle, the margin behind the second tooth slightly con- 
cave* Surface covered with tufts of coarse hair, intervening spaces 
smooth except for the customary granulate lines on the postero-lateral 
portions. Regions deeply separated from one another. Postfrontal 
lobes separated by deep and wide U-shaped sinuses, of which the 
median is much larger than the lateral; submedian lobes more than 
one and one-half times as wide as outer lobes. Surface of front very 
much as in S. I^iolaium Wliito,^ being concave and smooth except 
for a few tubercles; lower margin very sinuous. Upper margin of 
orbit long and sinuous and directed backward to the orbital tooth. 

Upper margin of merus of chelipod armed with a large flat sub- 
dist^ tooth; inner margin sparingly denticulate or spinose and 
expanded distally in a broad tooth. Outer surface of merus and 
carpus covered with granulated lines and tubercles; inner angle of 
carpus armed with a subrectangular tooth; outer and upper surface 
of propodus covered with tubercles, which for the most part are 
depressed and separated by reticulating grooves; fingers devoid of 
granules or tubercles except on the upper port of the dactylus; 
upper xnargin of palm thin, crossed by short, crowded and nearly 
longitudinal lines of granules, close to which runs a single line of 
smaller granules extending from the articulation with the carpus to 
the tooth at the distal end of the upper margin; no pronounced 
transverse elevation on inner surface of palm, but a feeble trace of a 
ridge; tliis surface is sparingly dotted with granules; fingers with a 
narrow gape (in the female), prehensile edges furnished with low 
tmeven teeth; upper edge of dactylus margined, and milled incon- 
spicuously on the proximal half with about 25 grooves which stop 
short of the basal end. 

Ambulatory legs broad; third pair one and two-thirds times as 
long as carapace; merus joints broad, that of third pair a little over 
twice as long as broad, and armed with a strong, acute subdistal 
tooth; propodi long and dactyli short, the latter seven-tenths as long 
as the former in the third pair. 

Terminal segment of female abdomen a little longer than wide and 
so deeply invaginated in the sixth segment that the latter reaches 
nearly as far forward as does the terminal segment. 

Gosely allied to tiemolatum from which it differs in its longer 
and narrower carapace; narrower front; in the greater difference in 
the width of the outer and inner frontal lobes; in the granulate, not 
pectinate, ridge near the upper margin of the palm, which is closer 
to that margin and not straight but follows the slight curve of the 

margin; and in the absence of a transverse ridge inside the palm. 

■ " '■ — . 1 . - - ■■■ . " 

, . » Akootik. loom. AJitttto Boo. Bonsoll, vtd. m, ]BOO,p. 410, ond iynaoymy. 
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Our species resembles also 8. Vrfandii Hombron and Jacqiiinot,^ 
which has a similar ornamentation on the upper margin of the palm^ 
no ridge inside the palm, but the upper margin of the movable 
finger entirely smooth; in this last character, 8, palawanenae is 
intermediate between ixnioUUum and lafimdii. The latter has an 
even broader carapace than ta^niolatum, and its side margins are 
parallel instead of convergent. 

SSSARMA (SBSAHMA) VICBNTBNSB, new species. 

Type-locality. — Port San Vicente (I-'Uzon side), Palaui Island, off 
northern Luzon; beach; Nov. 15, 1908; 1 male. 

Type. — Cat. No. 45758, U.S.N.M. 

Dimensione. — ^Male, length 8.8 mm., width at orbital angles 9.2 mm., 
posterior or greatest width 9.7 mm., width of front 4.6 mm. 

A small, square species with 3-toothed side margins and a vertical 
front. Carapace a little wider than long, sides nearly parallel but 
slightly diverging posteriorly, and a little concave behind the third 
tooth; dorsal surface almost flat, except near the front and postero- 
lateral comers; regions delimited, surface roughened with crowded 
flattened granules anteriorly and with confluent grooves and pits 
posteriorly; on the hepatic and anterior branchial regions there are 
also unequal bead-granules. Suprafrontal lobes nearly transverse, 
separated by very small emarginations, the lobes of the inner pair a 
little more than one and one-half times as wide as those of the outer 
pair; from these lobes the front descends abruptly, lower margin 
horizontal, sinuous with two broad, shallow lobes and an equally 
broad median sinus; sides of front parallel, lower comers rounded, 
surface finely granulous, a tubercle on each side near the lower 
margin almost in line with the notch between the outer and inner 
postfrontal lobes. 

Upper margin of orbit inclined obliquely backward and outward 
to the acu tangled antero-lateral tooth; this is separated by a well- 
marked notch from the second tooth which is small and obtusangled; 
the third tooth is simply a smooth swelling of the margin. 

Epistome covered with vesicular pubescence. Merus of outer 
mas^ipeds equal in length to the iscMum, its antero-lateral an^es 
rounded off. 

Only the left cheliped is present and that is rather small, not one 
and one-half times as long as the carapace. Lower and inner margins 
of merus denticulate, outer surface covered with short rugsB, upper 
margin formed by parallel, oblique nig». Upper surface of corpus 
cros^ by granulated rugae, imxer angle bluntly rounded. Outer 
surface of hud nearly smooth, punctate, upper stirface covered with 
sharp gruules, and near the margin, with obliquely longitudinal and 

> Voy. VAHnM$, AtlM of Zoology, OniitMM, 16B7 (t)» pi. flgi. 4 tad 
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broken lines of granules; upper half of inner surface sparingly granu> 
lous, no transverse ridge present. The fingers do not gape when 
closed^ although the irregular teeth do not fit snugly together; the 
upper margin of the dactyl bears 6 spinules on the proximal half. 

Merus joints of legs diminishing toward both ends, upper surface 
roughened with fine granules, anterior margin with a short subdistal 
tooth tipped with a back bristle, merus of third pair about two and 
three-fourth times as long as wide. Last three joints narrow, bor- 
dered with dark bristles; dactyli nearly straight till near the tip, a 
little longer than their respective propodi. 

In the male abdomen the margins are concave from the beginning 
of the fourth to the beginning of the sixth segment; terminal segment 
laz^e, as wide as long, and as wide as the adjoining end of the sixth 
segment. 

This species is most nearly related to S, sinerise Milne Edwards.^ It 
differs from sinenae in its narrower front, only half as wide as the dis- 
tance between the orbital angles, in having a third tooth on the side 
margins, in the middle part of the outer surface of the palm being 
nongranulate, and in the absence of a transverse granular line on the 
inner surface. 


SBSARMA (8B8ARMA) MUfDANAOBMSB, new epeclee. 

Type-locality . — Small stream south of Cotabato, Mindanao; May 
20, 1908; 1 female. 

Type. — Cat. No. 45765, U.S.N.M. 

DimensioTis . — Type female, length of carapace 18.2 mm.; width at 
antero-lateral angles 19 mm., width at postero-lateral angles 20.2 
mm., width of front 11.2 mm., height of same 2.3 mm., length of pro- 
podtis of cheliped below 9.4 mm,, same above 3.3 mm., height of same 
4.2 mm., length of merus of third leg 16,6 mm., width of same 6 mm. 

Carapace convex, regions well marked, especially the mesogastric 
and the cardiac; a groove parallel to the gastro-cardiac groove cuts 
off a narrow strip of the mesogastric region except across the middle; 
surface rough with coarse pits and fine grooves; from most of the 
pits a bunch of short hairs arises; one of these bunches is situated on 
each of the 4 tubercles behind the postfrontal lobes; the tubercles of 
the outer pair are further forward than those of the inner pair and are 
nearly the size of the postfrontal lobes. These lobes are deeply and 
i^ely separated, the outer ones three-fifths as wide as the inner ones; 
the intervening furrows are continued well back on the carapace; 
sides of front parallel, lower rim projecting, in dorsal view bilobed 
and with a broad median sinus, in front view arcuate and a little 
sinuous. Upper margin of orbit oblique, orbital angle acute; outer 
ZMrgin of orbital tooth sloping backward and inwa^; next lateral 


I SMd4 Mm, ZooU JfOurlx., Syit, yol. % 1887, pi». 048 Md 600. 
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tooth rectangular; a trace of a third tooth, indicated by a thickening 
of the margin. 

Outer surface of merua and carpus of cheliped of female crossed by 
short granulated rug®; merus with a short acute tooth above, no 
large tooth but a row of denticles on the inner margin; no tooth at 
inner angle of wrist; palm relatively smooth and punctate, finely 
rugose in the proximal and upper portions; a few obliquely longitudi- 
nal granulated lines at the upper margin and just inside; inner margin 
almost smooth. The lower margin of the propod us is nearly straight; 
fingers nearly meeting, irregularly toothed; dactylus granulate at 
the proximal end, upper margin punctate. 

Third leg about two and one-half times as long as carapace, its 
merus over two and one-half times as long as wide; a sharp spine 
above each merus; margins of last two segments and distal end of 
carpal segments furry; dactyli with long horny tips, definitely shorter 
than their respective propodi in the second and third legs, a very little 
longer than the propodi in the first and fourth pairs. 

Near 8 , modestum de Man ‘ and 8 . longipes ll&auss.* From both it 
may be recognized by the wider front, different slope of the orbital 
tooth, smoother hands, longer merus joints of the legs; from the 
second by the shorter dactyli of the legs. 

SBSARMA (SBSARMA) BDWARPSI PHIUPPINBNSB, new anbipeeief. 

Type-locality . — Pangauran River, Port CaJtom, Busuanga Island; 
Dec. 16, 1908; 3 males, 3 females (1 male is type); also Dec. 16, 1908, 
1 female with Rhizocephalid parasite under the abdomen. 

Type. — Cat. No. 46760, U.S.N.M. 

DvmermoTia. — ^Type male, length of carapace 14.6 mm., width 
between the orbital angles 16.7 mm., width of front 9.6 mm. 

This subspecies has a little wider carapace than typical edvxirdsi; 
the chelas are narrower, the fingers more elongate and more hori- 
zontal; the abdomen of the male with the terminal segment deeply 
inserted in the sixth segment.® 

Variety brevipea de Man* has a male abdomen similar to that of 
pTiUippinenae^ but has much shorter legs. The legs of the Philippine 
form are as in typical edwardai} 

SBSAJtMA (SBSARMA) JBQUXFROIVS, a«w tpMlM. 

Type-hcality. — ^Pangauran River, Port Caltom, Busuanga Island; 
Dec. 16, 1908; 1 male (type), 1 female. 

Type. — Cat. No. 45754, U.S.N.M. 


> At)b. Senokcob. naturf. Cm., tdL 25, 1902, p. 611, pL 19, figs. S-ad. 

• nia Sfldafrflrantaehan CnutaoMa, 1848, p. 44, pl« 8, flga. % a, 8, c, if. 

• See Joum. Liim. Boo. Loadofi, Zed., yet. 82, 1888, pi. 18, figs. l<>4« 

« Zool. Jalirb., 8y»t., toI. 4, 1889, p. 435, pi. 9, Sgt. Oe, 66. 

• Idem, pi. 9, flg. 6e. 
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Viminaiona. — Meie, length of carapace 9.6 mm,, width at epibran- 
chial tooth 11.4 mm,, width at anterior angles 11.2 mm., width at 
posterior angles 10.7 mm., width of front 7.2 mm., height of front 1 
mm., length of third ambulatory leg 6.5 mm., width of same 2.9 mm. 

Distinguished by the slightly marked frontal lobes and the well- 
defined upjHjr surface of the palm. 

Carapace sensibly wider than long, wider anteriorly than poste- 
riorly, widest at the single epibranchial tooth, lateral margins a little 
concave; surface everywhere punctate, mcsogastric region defined, 
as is also the posterior cardiac lobe; oblique lateral lines few, about 
seven, the anterior of these crossing the epibranchial tooth. Front 
very wide, widening below, superior lobes separated by shallow fur- 
rows, the lateral ones very short; outer lobes a little narrower than 
inner; surface of front nearly vertical, lower margin arcuate, although 
nearly straight at the middle. Upper margin of orbit directed very 
obliquely backward to the short and slightly advanced orbital tooth; 
next tooth subrectangular. 

Maxillipeds widely gaping, the merus joints obliquely transverse. 
Chelipeds of male unequal; outer surface of arm, wrist, and proximal 
half of palm crossed by fine granulated rugas which on the middle of 
the palm are longitudinal; no spine on upper margin of arm, only a 
blunt angle; inner margin sparingly denticulate and with a shallow 
rounded prominence; no tooth at inner angle of wrist; chelaa punc- 
tate; upper surface of palm flattened, limited outwardly by a smooth 
blimt ridge and inwardly by an uneven granulated margin; a trans- 
verse line of granules inside palm, otherwise sui*face nearly smooth. 
Fingers moderately gaping; the homy extrenodty embraces the sul> 
terminal tooth on each finger; upper margin of dactylua with a line 
of four distant spinules; lower margin of immovable finger straight 
except at tip; prehensile edges irregularly toothed, tluree teeth on 
each finger enlarged. 

Ambulatory legs of moderate length; carpal and propodal segments 
densely hairy. 

Abdomen of male narrow, with a large terminal segment which is 
nearly as wide as long. 

Resembles the very briefly described S. lave A. Milne Edwards ‘ 
in its smooth shining carapace, but the carapace is narrower than in 
lave (where it is 7 nun. X 10 mm.), and the front has not a straight 
margin. 

The carapace has considerable resemblance to that of 8. aemperi 
Bflrger,* but the legs are shorter, the pahn has no transversely ob- 
lique ridges above, and the movable finger is very feebly ornamented 
on the upper margin, instead of having stout tubercles. 


1 Nouv. Arch. Hus. Hist. N*t., Paris, vol. 5, 1899, p. 27. 
» Zool. Jahrb., Syat, vol. 7, 1993, p. 630, pi. 21, fig. 1. 
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SSSASMA iBmuamA) irSCTUlC, IWW ifMltt. 

TyptriocalUy, — Port San Vicente, Palaui Island, off northern Luzon; 
seine; Nov. 14, 1908; 1 female adult, 

— Cat. No. 45766, U.S.N.M. 

Dimensions , — Type female, length 18.3 mm., width at antero- 
lateral angles 18.4 mm., greatest width (at middle of carapace) 20.2 
mm., width of front 12 mm., height of front 3,7 mm., length of pro- 
podus of cheliped 9.2 mm., height of same 4.8 mm., superior length 
of palm 3.6 mm., length of merus of third leg 14.3 mm., width of same 
5.3 mm. 

This crab is densely covered with pubescence everywhere except 
on the come®, the terminal half of the fingers and the homy tips of 
the legs; tufts of longer hairs are disposed on carapace, chelipeds, 
and legs, including a tuft on each tubercle. 

Carapace almost square, except for the two lobiform teeth which 
project laterally beyond the orbital tooth and make the carapace 
wider at those points. Regions limited by wide grooves. The prin- 
cipal tubercles are as follows: One large, behind each frontal lobe, 
the middle pair further back than the outer pair; one in the middle 
of the mesogastric region, and one on each side and nearly in the same 
line on the protogastric region; two side by side on the cardiac region; 
about three on each branchial region. Before the hairy coat is removed 
the tubercles seem to be more numerous. The surface is in the main 
smooth and shining, and there are no oblique ridges on the postero- 
lateral regions. Frontal lobes prominent and deeply separated, the 
outer a little narrower than the inner. The front widens from above 
downward, is lowest at the outer ends and most prominent along the 
lower margin; tliis last is convex in front view, but sinuous from 
above, showing six shallow prominences; surface of front uneven. 
Upper margin of orbit very oblique; orbital tooth very sli^tly 
advanced, outer margin convex. 

Chelipeds of female equal, of moderate size. Merus with a subter- 
minal tooth on upper margin, and a alight prominence but no tooth 
on the inner margin. Outer surface of carpus covered with low tuber- 
cles; inner angle blimt. Chel®, when hair is removed, smooth and 
shining, without ornamentation in the way of granules or lines but 
with two or three depressed and inconspicuous tubercles on upper 
surface, and fine punct® in a reticulating pattern where the hairs 
ore ins^ed; upper margin of palm blunt; lower margin of propodua 
nearly straight; fingers slender, prehensHe edges finely toothed as 
far as to the homy extremities which occupy the distal third and are 
slightly notched where the tips cross each other. Merus joints 
of the legs bordered by irregular tufts of hair which have the 
appearance of lobes; a subterminal tooth on anterior margin; 
the tufts of hair on the upper surface of merus, carpus, and propodua 




VBW PHILIPPINB CMABS-^BATBBVN. 


79 


wo. 2044. ; 

look like granules or tubercles^ but when they are'removed the surface 
is seen to be glossy and in the main smooth though a little uneven; 
dactyli shorter than propodi, tapering to a very slender homy tip. 

Terminal segment of abdomen of female inserted up to its middle 
in the sixth segment. 

S. techm, in the absence of rugose lines on the postero-latoral por- 
tions of the carapace, in the shining surface, lack of roughness or 
granulation, coat of setee and hairs, resembles 8. lanatum Alcock,^ 
but the latter has a considerably wider carapace, with the tufts of 
hair smaller, more numerous and more uniform. 

SBSARBCA (HOLOMBTOPUS) LIBCBBNSB. now opecleo. 

Type-iocalUy, — ^limbe Island, Gulf of Tomini, Celebes; November 
12, 1909; 1 male (type), 2 females (1 ovigerous). 

Type,— Csit. No. 45920, U.S.N.M. 

IHmenaions, — ^Malo type, length of carapace 6.8 mm., width at 
antero-lateral angles 7.7 mm., width at postero-lateral angles 7.2 
mm., width of front 4.4 mm.; ovigerous female, length of carapace 
11.7 mm., width at antero-lateral armies 12.9 mm., width at postero- 
lateral angles 12.7 mm., width of front 7 mm. 

Carapace deeply sculptured; not only are the interregional grooves 
deep, but the grooves separating the postfrontal lobes are continued 
halfway to the mesogastric region, and the branchial region shows 
several areolets along its inner border. Surface punctate and shining, 
with numerous very short and inconspicuous hairs. The antero- 
lateral tooth projects forward but not outward. Where the foremost 
of the oblique ridges joins the side margin, the latter is a little swollen. 
The front is about 4 times as wide as high, surface concave, sides 
converging below, lower margin slightly sinuous, and in front view, 
arcuate as well; a bxmch of coarse granules near the middle of either 
half. Postfrontal lobes somewhat oblique, outer pair slightly nar- 
rower than inner pair. 

Arm without spine above; inner margin with a triangular tooth 
denticulated on the edge. Palm rather smooth, sparingly punctate, 
with fine rugae near the wrist and sparse granules near the top ; upper 
ixiargin a si^le slightly angled, granulated line running obliquely 
backward and outward from the distal angle of the palm to the point 
where it curves down to the articulation of the wrist. Within this 
margin and forming part of the inner surface, although visible from 
above, there are 2 or 3 granulated lines, the upper of which is, in the 
male, parallel to the upper mar^; the others are also oblique but 
not parallel. The upper margin of the finger bears 8 or 9 scalari- 
torm tubercles in the male; in the female the tubercles are low and 
only 6 or 6 proximal ones are discernible. 

^ loum. AalaUo Soo. BMigil, toI. 40, 1900» p. 419; XHus. Zo61. XnvMtigttor, Cnittr pt. 10> 1903, pU 
Sss* 4, 4a. 
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Legs long and narrow, the third pair more than twice as long as 
the carapace, and its merus two and one>third times- as long as wide. 
The spine on the upper margin of the merus-joints is acuminate. The 
propodites are unusually long, the anterior margin of the third one 
being 4 times as long as'its greatest width; the dactyls, on the other 
hand, are rather short, that of the third leg about two-fifths as long 
as the propoduB. The dactyl! are of imoommon form, convex on 
the anterior margin and also, but very slightly so, on the posterior 
margin, down to the long-pointed tip. 

This species has no resemblance to any other of the subgonus 
HcHometopua, but its general aspect is much like that of a Samoan 
species of the subgenus Paraaeaarma, which I shall describe later. 

SBSABMA (PARASBSARMA) DUBIACBIfSE. new epeelee. 

Type-locality. — ^Dumaca River, Luzon; February 2.'), 1909; 1 female, 
thin-shelled. 

Type.— Cat. No. 45922, U.S.N.M. 

Dimensions . — Type female, length of carapace 13.2 mm., width 
between antero-lateral angles 17.6 mm., width between postero- 
lateral angles 15.7 mm., width of front 6.8 mm., length of propodus 
of cheliped below 7.9 mm., same above 3 mm., height of same 3.4 mm., 
length of merus of second leg 10.7 mm., width of same 4.8 mm. 

Allied to 8. plicaium.^ The sides of the carapace are slightly con- 
cave; the antero-lateral tooth is acute; its outer margin does not 
curve inward toward the tip as in 8. plicatum, but the tooth projects 
strongly outward. The interregional grooves are very deep, as are 
also the grooves separating the postfrontal lobes; these grooves are 
continued back nearly to the angles of the mesogastric region. On 
each branchial region there is a smooth longitudinally oblique ridge 
running near the side of the cardiac and intestinal regions. The 
lateral margins of the deflexed front converge below, while in plicatum 
they diverge; that part of the front lying before the antennules is 
very swollen. The propodus of the cheliped is more slender than in 
the female of plicaMm; on the upper surface of the palm there is a 
pectinated ric^ beginning at the distal inner angle of that surface 
and running in a longitudinally oblique direction, not in a trans- 
versely oblique direction, as in p^ieatumi parallel to this ridge there 
is a fine granulated ridge near the postexipr margin. The protuber- 
ances on the upper margin of the movable finger are low and scahui- 
form; there are about 7 on the proximal half, after that they become 
very faint; each one is divided by a transverse line into a large 
proximal portion and a small tuberculiform distal portion. The 
anterior or upper margin of the meropodites the ambulatory legs 

1 (LatniUe) Batbbaii» Dtstfke Vidanik. Balik. Skrlftar, 7 E<»kk»t naturr. og math. S 

mo, p* syaoiqnDr. 
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is leas convex in the distal half than in plioa4fwm, so that the segment 
ia wider distally than in that species. 

Ooiar . — In alcohol the carapace is blotched, and the legs finely 
mottledi with dark on a light ground. 

SBSARMA (PARASBSAEMA) MOLUCCBlfSB JABCBLBlfSB, n«w tutNipeciM. 

Type-locality. — ^Point Jamelo, Luzon, in river; taken in 20-foot 
seine; July 13, 1908; 2 males, 2 females (1 male is type). 

Type. — Cat. No. 45917, U.S.N.M. 

Dimensions. — Type male, length of carapace 10 mm., width 
between antero-lateral angles 11.3 mm., width between postero- 
lateral angles 10.8 mm., width of front 6.6 mm., length of propodus 
of cheliped below 7 mm., same above 3 mm., height of same 4 mm., 
length of mcrus of third leg 7.7 mm., width of same 3.4 mm. 

This form differs from typical moluccense de Man,‘ in having the 
carapace a little narrower in proportion to its length; in the front 
also narrower in proportion to the width between the antero-lateral 
angles; in the 9 or 10 tubercles on the upper margin of the movable 
finger being obliquely transverse instead of longitudinal, each 
tubercle trending forward or distally toward the inside of the finger, 
as in iS. lenzii de Man.® 

As in the typical species, the carapace is widest at the anterior 
angles; the surface of the front bears an elongated transverse tubercle 
near the lower margin on either side of the middle, and a round 
tubercle underneath the outer comer of the postfrontal lobes of the 
inner pair; the upper margin of the arm has no subdistal spine, 
only an obtuse tooth, the lower margin has a triangular expansion 
with denticulate border, and a spine or sharp tooth at the angle; the 
upper surface of the palm has two oblique pectinated ridges sub- 
parallel to the posterior margin, the ridges being prolonged back- 
ward by simple granulated lines toward the articulation with the 
carpus; in the female the ridges are more longitudinal; the merus 
joints of the legs bear a sharp spine on the upper margin; the abdomen 
of the male is shaped as in 8. lemii.* 

8BSARMA (PARA8BSARB1A) PAMOAURAIIBIISB. wm tpMtot. 

Type4ocalUy . — ^Pangauran Eiver, Port Caltom, Busuanga Island; 
December 15, 1908; 1 female ovig. 

2Vpe.— Cat. No. 45909, U.S.N.M. 

Dimensions . — Type female, length of carapace 4.8 mm., width at 
antero-lateral angles 6.5 mm., width at postero-lateral angles 5.6 

1 Brntma meNMa vor. moiuecentU de Man, In Max Weber, Zool. RifebnlMMi finer Raise naoh Nlada^• 
lindlsdi Ostindlan, 'VoK 2, 1893, p. 32S. 

BeMurma iPttnauurnM) molMceentU de Mao, Zool. Jahrb., Syat., vol. 9, IBNl, p. 903; vol. 10, 1898, pi. 81, 

• Zool. Tifarb., Syst, toI. 10, IMS, pi. 80, fig. 85y. 

•Idem, pi. 80,118. 886. 

Proc.N.M.vol.4T— 14 6 
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mm.i width of froAt 3 mm., length of merua of third leg 4.3 mm., 
width of same 1.5 mm. 

The lateral margins of the carapace are slightly concave behind 
the acute antero-lateral spine; the upper margin of the orbit is long 
and sinuous; the surface is coarsely punctate, and on the anterior 
part, single coarse bristles proceed from some of the punctse. Front 
high, about one-fourth its width, sides parallel, lower margin most 
produced downward at the middle. Outer postfrontal lobes scarcely 
more than half as wide as inner ones, their anterior margin being 
continued downward toward the lower outer angle of the front. 

Arm without subdistal spine on upper margin, but with a trian- 
gular spine on inner margin. The outer surface of the palm has a 
microscopic granulation and is coarsely and sparsely punctate; on 
the upper part there are a few larger granules; the upper surface is 
crossed by three irregular longitudinally oblique ridges subparallel 
to the posterior margin. Inner surface of palm without transverse 
ridge. The upper margin of the finger has a row of very small and 
low tubercles, of which there arc about 11 on the proximal half; on 
the distal half no tubercles are perceptible. 

Legs slender, especially in the last three segments; the merus 
joints have no subdistal spine above, but only a right-angled tooth; 
the dactyli ore long and straight to near the end. 

Color , — The carapace in alcohol is dark, and the legs are cross- 
banded with dark; on the propodal segments there are two dark 
bands. 

This little species, for the mature female is only a quarter of an 
inch wide, has much in common with S, calypso,^ in which, however, 
the front is wider and lower, the meropodites of chclipeds and legs 
have a superior spine, the meropodites of the legs are wider and the 
dactyli more curved. 

Family OCYPODIDyE. 

MACROPHTHALMU8 8ANDAXAN1, new tpeclee. 

Type-lo^ity, — Sandakan, Borneo; shore; March 3, 1908; 1 female* 

Type,— Cat. No. 44546, U.S.N.M. 

Dimensions.— Female, length 8.2 mm., width at antero-lateral 
angles, 18 mm. 

Female, — Carapace a little more than twice as wide as long; sides 
posteriorly convergent; first ot the 3 antero-lateral teeth situate on 
the upper margin of the orbit, the second tooth forming the angle of 
the carapace; 8 granulated tubercles in a longitudinal row on the 
branchial region; 2 deep, curved, transverse grooves on the anterior 

» De Man, Zool. Jslirb., Syit., vol. iWS, p. 186; ▼ol. iO, 1808 , pi. 80 , fig. 34. 
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half of^lihe lateral regions. Eyes reaching nearly to end of orbit, but 
half^r^y between tips of first and second teeth. Front moderately 
constricted, anterior edge truncate. Lower edge of orbit prominent, 
crenulate. 

Upper half of outer surface of palm granulate. Ambulatory legs 
sparsely furnished with long fine hairs, most numerous on the mar- 
gins of the fourth leg and the anterior margin of the merus of the 
third leg; a sharp subdistal spine on anterior margin of second and 
third legs. 

Allied to M. brevis (Uerbst)^=3f, grandidierii Milne Edwards* 
and to M, svlcatus Milne Edwards.* Af. brevis lacks the row of 
tubercles on the branchial region; the tooth at the anterolateral 
angle of the carapace is broader; the anterior margin of the merus 
of the first three legs is densely hairy. In If. svlcatus the eyes reach 
beyond the carapace, the surface of the hand of the female is smooth, 
the legs are unarmed. 

SubOtmily SCOMlVIKRIlSrj®:. 

DOTUXA SIOIXXORUM. new tpeclM. 

Type-locality , — Sandakan Bay, Borneo; in soino; March 2, 1908; 1 
female, mature. 

Dimetisicm^, — ^I^ongth of carapace, 6 mm.; width of carapace, 9.4 
mm.; thickness of body, 6.3 mm. 

Type. — Cat. No. 44549, U.S.N.M. 

Body very thick. Carapace very convex, short and broad, nearly 
smooth, and naked; a broad furrow on the front is continued across 
the gastric n^ion; from each side of the mesogastric region a deep 
narrow groove runs back on the branchial region to a point opposite 
the cardiac region, where it turns outward and forward, forming a 
loop. Orbit shallow, oblique, its upper limit indicated only by a 
fine smootli rim as far as the tooth at the outer end; this last is very 
obtuse-angled and bounded posteriorly by a shallow notch. The 
orbit is on a much lower level than the apparent margin of the cara- 
pace; this margin is partially indicated by a very fine granulated line, 
which is present above the middle of the ocular peduncle, and also 
about the antero-lateral angle. There is a similar granulated line 
above the postero-lateral margin and the base of the last leg. Sides 
of the carapace vertical and horizontally grooved. Front narrow, 
daQexed vertically, lateral margins convergent, slightly hoDowed at 
baae of oye-stalks, extremity broadly triangular; surface smoothly 
aleyated along the sides, a circular elevation in the center of the 
bread median furrow. Ix>wer border of orbit finely crenulate. 

^ HerM, Katarg. KrabbMi u. Erebie. vot. 8. Heft 4, lfK>4. p. 0. pi. 90, 11«. 4. 

• Koot. Aroh. Mot. d’Htit. P4rl4. rol 4, im, p. 84, pi. 00, Ogs. $-11. 

9 Aim. Bel. Nat., Zool. (8), vol. 18, 1850^ p. 156 (100). 
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Subbrandual, subhepAtic axid ptotTigostoimaa regions pubwcmt, 
sculpturisd. Epistomo broad and very shallow, distant from, and 
above, the anterior margin of the merognath; the intervening space 
is filled by the palpus. Maxillipeds very large, bulging, the merus 
broader than long and about tiuree times as laige as the ischium, 
intermediate sulcus slightly oblique; merus with an antero-intemal 
angle, and a sulcus along the anterior and the external marpns. 

The chelipeds of the female are of moderate size, equal, finely 
granulate; a broadly oval tympanum extends half the length of the 
merus; the carpus is not much longer than wide, inner angle rounded; 
the manus increases in width distally, its height is nearly as great as 
its horizontal length across the middle, lower edge with a sharp 
granulated line which is continued half way along the finger, upper 
surface rounded; fingers long, slender, defiexod, curved inward, a 
granulated ridge on the outer surface of each and on the upper edge 
of the dactylus, but the distal third of the fingers is smooth; rips very 
slender, horny, overlapping; there is a narrow gape and n shallow 
prominence near the base of the dactylus. 

Legs granulate; merus joints dilated, the tympana strongly marked, 
smooth, occupying the entire width and about tlireo-fourths the 
length of the segments; dactyli much longer than carpal joints, 
grooved, carinse sparingly fringed with hair. 

Sternum and abdomen smooth and shining; abdomen subcircular. 

This species is very distinct from any before described. It is thick 
like D. mycHroides (Milne Edwards)* and B, wichnuinni de Man,* but 
the carapace is much shorter and broader and almost devoid of orna- 
mentation. The merognath is wider than in any other species of 
DotUla, the ischium-merus having much the form of that in Scopi- 
tnera invesHgatoris Alcock,* but the division sulcus is situated much 
further back. 2). profuga Nobili * is the only species which approaches 
ours in the reduction of the epistome. The tympana are larger and 
more conspicuous than in any other species. 

TmPAHOMBltUS PHIUPFIimRSIS.iinr 

Type-ioealUy. — Quijulugan, Negros; shore; April 2, 1908; 1 male. 

Type. — Cat. No. 45697, U.S.NM. 

JDmmnona . — ^Type male, length 3.2 mm., width 6.2 mm. 

Carapace subpentagonal, the upper margms of the orbit being 
oblique and the lateral margins of the carapace converging posteri- 
orly; carapace convex from front to back, uneven, granulate; front 
almost wholly visible in dorsal view, more than one-fourth as wide, 
in its posterior or widest part, as the distance between the outer 

< Am. Set K»t., Zool. (S), Tol. u, lua, p. in, pi. M. 

• W*i>tr,Zool. XtK*1>. tbur B«)m InNMitl. OM-Indlaii, toL 3, Itn, p. SOB, pi. U, ag. 8. 

• II]nkZool.In-TiitJ|»tar,Cnat.,pt.t 0 ,U 03 ,pt. 88 ,a(. 4 t. 

• B«U. Hot. ZoOl. Ant. eanp. S. UaiT. Tcctno, Tol. U, IMi, Ho. 40 , p. 83 . 
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angles of the orUt; sides of front convorging downward, lower margin 
rounded; surface concave; orbits with a dorsal inclination, upper 
margin sinuous; tooth at outer angle obliquely truncate externally, 
separated by a long, rounded sinus from the second tooth, which is 
small, obtuse and laminar, continuous with the postero-lateral 
margin; a raised line above and subparallel to the posterior margin. 

On outer half of merus of maxilliped there is a groove subparallel 
to the outer margin. Chelipeds twice as long as carapace, granulate; 
wrist without tooth at inner angle; hands as high as their length at 
the middle, a little longer than the fingers measured horizontally; 
lower margin of propodus strongly sinuous, the manus convex below, 
the finger bent downward; upper margin of dactylus finely serrulate, 
a low tooth on the basal half of the prehensile edge; no tooth nor 
sinus on the prehensile edge of the immovable finger; that edge in 
both fingers denticulate. Legs long and narrow, sparingly hairy; 
merus joints dilated, without tympana, dactyli nearly as long as 
propodi. 

First two segments of abdomen very short; third longer than first 
and second together, sides rounded; fourth not quite so long nor 
wide as third, its distal edge trilobate; fifth segment about as long as 
its distal width, constricted at base, sides sinuous; sixth segment 
broader than long, sides sinuous, forming a small tooth at proximal 
end. 

The species in general appearance resembles T. stapUtoni de Man,* 
which has transverse orbits, horizontal immovable fingers, almost 
smooth palms, and stout legs. 

T. puaittua (do Haan)* has a more pentagonal carapace than the 
new species, the orbits and also the lateral maigins being more 
oblique; the granules on the palm are reticulated, the inunovable 
finger is horizontal, and both fingers have a strong ridge through the 
middle of the outer surface; the merus joints of the legs are provided 
with tympana. 

In T. oricTiialis (de Man)* the surface of carapace and hand is 
smooth, the carapace widens posteriorly, the cheliped and especially 
the carpus is elongate. 

In T. ceratophora (Kcslbel),* the eyestalk bears a long stylet which 
projects beyond the comes, the cheUpeds are elongate, the unmovsble 
fii^r has a strong tooth on its prehensile edge. 

(Ew.IiidlMi Hat., T(d.a, IMS, p. 3U, pi. U, fig. 1. 

* Oeifpoi$ ( CIfktoMUma) pu$Ula de Hean» Fenna lapcm., Oni8t.| 1886, p. 66, pU 16, Ar. 1. 

^onm* Li^* Boo. Laodoa, SSool., vol. 28, 188B, p. 188, pi. 0, flgi. 8-10. 
etraUfpiwra Koolbel, In Ooant Bi^chenyrs Keleteniiai ntjaiiek tudotoanyoRKTedmeiiye, 
Bndapeeth, 1886^ p. 714, pi. 1,1118.8-11 <TIUe copied from Zool.Beo.1800). ForQeniiaatmii8latkm,8ee 
WtMKliiftllobe Btiebniiee der Belie dee Otelni BOIe Sedohenyi In Oetaeiea 1877-1880, vol. 2, Wkn, 
li00,p* 678, pin 1, Age. 8-12. 





NAMES APPLIED TO THE NORTH AMERICAN BEES OF 
THE GENERA LITHURGUS, ANTHIDIUM, AND ALLIES.' 


By T. D. A. COOKEBBLL, 
Of the UnivertUy of Colorado. 


The Anthidiine and Lithurgine bees, representing two groups of 
Megachilidae, are interesting on account of their habits, and fre- 
quently well-marked or even very peculiar structural characters. 
The Anthidiines, nearly always spotted or banded with yellow on 
the abdomen, are very well represented in our fauna, and are even 
to be found in the Miocene deposits of Colorado. LitJiurgiLS, on the 
other hand, has only a few species in our fauna, although it is an 
old genus, found in the European Miocene, and widely spread over 
the eartli, even to Australia and the islands of tlie Pacific. 

LIST OP species', 

Oeiiiia ANTHIDIUM Fabiidui, 

A genus of many species, found in most parts of the world, but 
absent from Australia and New Zealand. 

The females use cottony fibers in making their nests, and are called 
by Fabre ^'Cottoniers.^* 

For a discussion of tlie Palearctic genera and groups included by 
authors in Anthidium, see Entomologist’s Record, vol. 21, No. 12. 

Tables. 

(1) Cockerell, Bull. So. Cal. Acad. Sci., vol. 3, 1904, pp. 56-58. (Males.) 

(2) Cockerell, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 249. 

(3) Friese, Das TLeiteich, Megachilmse, Uef. 28, 1911, pp. 379-381. 

(4) Fiieae, Das Tierreich, Megachiliiiss, fief. 28, 1911, pp. 391-392. 

(5) Cockerell, Univendcy of Colorado Studies, vol. 4, 1907, pp, 249-250. 

(6) Bwenk, University [of Nebraska] Studies, vol. 14, no. 1, 1913, pp^9-ll. 
amerloaxnm Fbibsb, 1911. Tab. 4. 

New name for A, maculatum Smith, preoccupied. 

> The asterisk (*) Indloattis that the Q>eoiss is In the cdteotlon of the United States National Ifnseom. 
Some spedes sent to the United States National Mumum by Trof. T. D. A. Oookerell labeled ^^ootypes," 
am hera listed as **paratypee/> since Profsssor Oookerell uses the name *^ootype"in the senmln which 
taw imisemn nsas *<paratype.** The mnsenm has oonsidefiable material in the Anthiditee group and 
whan this timterisl la aUdetennined the number of epsotes In its oOQeotion will be oonsldexably Inoreased. 
Of the 107 nainea (JossU speoiss omitted) in this list in tbs Anthidiine bees, 47 ere represented by speoi* 
I tn the ooUeetkm. OfthIs47^SOamtypesorpBiatypss.-4.C. CmAWfonn. 

PiioocwiNas U. National Mumuim. Vou 47-’No. 2046* 
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^aacelanim Trrua, 1906. Los Angelos County, California (Coquiliett). 

Female 9} mm.; markings deep yellow, scopa very white, sixth abdominal eeg- 
ment with huge yellow spots. 

TVptf.— Cat. No. 9034, U.S.N.M. 

^astnifali Swxnk, 1913. Bad Lands at mouth of Monroe canyon, Sioux County, 
Nebraska. (M. Cary). Tab. 6. 

Parat 3 rpe. — Cat. No. 15259, U.S.N.M. 
atrlfrons CnxsaoN, 1868. New Mexico (S. Lewis). 

Same as emarginatum. 

atrlventre CasSBON, 1878. California (Hy. Edwards). Tab. 3. 

Female with ventral scopa and hair of face fuscous or black, 
atrlventre Smith. 1879. Orizaba, Mexico. 

Name preoccupied: =oma6a?. 
asteonm Ckbsson, 1878. Mexico (Sumichraat). Tab. 4. 

Allied to cognatum. 

^anningense Cockbrbll. 1904. Banning, California (Davidson). Tab. 1. 

Male 14} mm. 

*bemardtnuni Cockerell, 1904. Strawberry Valley, California (Davidson). Tab. 1. 
Male about 14 mm.; allied to A. pecoseme. 

Paruigpe,--Cat. No. 13666, U.S.N.M. 

^emardinum aridnm Cockerell, 1904 . Rock Creek, California ( I>avid8on ) . Tab . 1 . 
Scape of male yellow in front. 

*bemardlnum fragariellum Cockerell, 1904. Strawberry Valley, (California (David* 
son). Tab. 1. 

Scape of male all black. 

bemardiniun wUsonl Cockerell, 1904. Mount Wilson, California (Davidson). Tab. 1. 
Male about 11 mm. 

blanditnzn Crssson, 1879. Nevada (Morrison). Tab. 2, 3. 

Coxse and trochanters (female) all black. 

bhmditiuii pzaedentatum Cockerell, 1907. Boulder, Colorado (0. Hite). Tab. 5. 
Known (female) from A. montivagum and A. porterse by the bright lemon*yellow 
sixth abdominal segment, its margin evidently notched in tlie middle, and the 
elongated marks over the eyes. Referred later to A. placitum as a variety. 
oaUfornictim Cresson, 1879. California (H. Edwards). Tab. 1, 3. 

Fowler describes the female from Berkeley and Redlands, California. Fox describes 
a variety from Lower California. 

clypeodentatum Swenk, 1913. Sioux county, Nebraska. Tab. 6. 

^cognatum Cresson, 1878. Georgia (Morrison). Tab. 3. 

Characters: Trans. Amer. Ent. Soc., vol. 29, p. 175. Illinois (Robertson), 
oompaotum Provanchbr, 1896. Los Angeles, California (Coquiliett). 

Name preoccupied: ^^^llectum. 
eoaipioutua Cresson, 1879. Nevada (Morrison). Tab. 8, 5. 

Male: Entom. News, 1909, p. 262. 

Also in Colorado. 

ooUeotnm Httarb, 1896. Tab. 1, 3. 

Allied to A. emarginatum; see Bull. Southern California Acad. Sci., May 1904, p. 73. 
New name for A. compactum, 

eoUectmn ultrapiotum Cockerell, 1904. Tehachapi, California (Davidson). 

Male a little larger; scape with a yellow stripe ; abdominal bands very bright yellow, 
only that on first segment divided into four spots. 
msBlpes Cbbsbon, 1878. Florida (Tatnall). Tab. 3. 

Ventral soopa yellowish; legs very robust, 
edwardili Cresson, 1878. California (Hy. Edwards). Tab, 8. 

DotHbl hair of head and thorax dense and fulvous. 



2045* 


yOBTB AMERIOAV BBES^COCKEBELJb. 




89 


^enuuiliiAtaiu Say, 1824. Tab. 3, 5, 6. 

Face female black. 

Cresflon redescribes it from specimens collected in Kansas, 
emaifinatok^ stripes Cresson, 1879. Nevada (Morrison). 

Male with It^ entirely black. 

ex h um atnm Cockerell, 1906. Fossil in the Miocene shales of Florissant (Scudder). 
flavoUneatam Shitit, 1B79. Oajaca, llexico=iiIHanth%d%umflavolin£atum, 

Female 8 mm., a short narrow line behind the eyes yellow. 

*harbeckl Crawford, Ibio. Wenonah, New Jersey (H. S. Harbock). 

Has a pul villus, ^‘Eelatcri according to the swollen legs to larrex and to crassipes. 
Outside of that one charac^^r it does not seem close to any others.’^ (CJiawford in 
letter.) 

7V^.— Cat. No. 13454, U.S.N.M. 

This is to bo referred to Hettranthidium on the authority of Mr. Crawford, 
hesperium Swenk, 1913. Palo Alto, CaUfomia. 
hcspcrlum dentipygum Swenk, 1913. Lammie, Wyoming. 

^illustre Cresson, 1879. Nevada (Morrison). Tab. 3. 

Fowler described the male from Redlands, OaUtomia. 

Nesting habits; Entom. News, 1901, p. 281. 

This species is to be referred to Diantfiidium, 
iUnatre oonsonum Cresson, 1879. Nevada (Morrison), 
impatiens Smith, 1S79^ IHanthidiuyn impatienit. Tab. 4. 

Male 8} mm. 

inourvatum Swenk, 1913. Uto creek, Costilla County, Colorado (H. S. Smith). 
Jooosim Cresson, 1878. Colorado (Ridings). Tab. 8. 

pretty little s]>ecies, with the bands on apex of abdomen bro£ui and uninter- 
rupted.” (Cresson.) 

nupincUum Cockerell, 1904. Pecos, New Mexico (W. P. Cockerell). Tab. 1. 

Male about 11 mm. ; clyi^eus all yellow. Visits Lupinus. 

Also in Texas. 

maoulatum Smith, 1854. Mexico. 

Notes on ty|)e: Trans. Amor. Ent. Soc., vol. 21, p. 336. 

Ai>ex of male abdomen with long straight parallel blunt spines, the outer ones very 
much longer than the middle one; subapiail lateral spines hooked. 

Renamed A. americanum Friese, 1911. 
smcullfrons Smith, 1854. United States. ” Tab. 3. 

♦auoulosum Cresson, 1678. “ Utah (Putnam); California (H. Edwards).” Tab.2,8. 

Male; Ann, Mag. Nat. Hist., May 1900, p. 412. 
montlTagum Cresson, 1878. Colorado (Ridings). Tab. 2, 3. 
momeiium Cresson, 1878. Utah (Ulke). Tab. 3. 

nebntsoensc Swenk, 1913. Sowbelly canyon, Sioux County, Nebraska (R. W. Daw- 
son). Tab, 6. Also in Wyoming, 
odsabas Balla TouKB^DiarUhidium origahs^. Tab. 4. 

Abdominal scopa black. 

psUlYentre Cresson, 1878. California (Hy. Edwards). Tab. 1, 3. 

Supposed male; Bull. Southern California Acad. Sci., April, 1904, p. 60. 
yslttimm Cockerell, 1904, Palm Spring, California (Davidson). Tab. 1. 

Teguho apricot color. 

PwoseUs Cockerell, 1898. Mesilla, Nex Mexico (Cockerell). Tab. 1. 

Male; Ann. Mag. Nat. Hist., May 1900, p. 412. 

Kesdng habits; Minnie Newberry, Psyche, 1900, p. 94. 

^cM>seiise Cockerell, 1904, Pecos, New Mexico (Cockerell). Tab. 1, 2. 

Also at Flagstaff, Arisona (F« C. Piatt). 
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^ipleacuia SkitH) 1854. Ge<»gia. Tab. 3. 
liegB and maigin of thorax ferruginous. 

This is to be referred to DiarUhidium subgenus AnthuHellum on the authority of Mr. 
Crawford. 

H^oilum Cressoon, 1879. Nevada (Morrison). Tab. 2, 3. 

Female clypeus yellow except a median stripe; a yellow band behind ocelli, in- 
terrupted in middle. 

plaoitom prasdentatum Cockerell, 1907. Boulder, Colonulo (<^. Hite). Tab. 2, 5. 
^•porteriB Cockerell, 1000. Las Vegas, Now Mexico (W. Pcfter). Tab. 1 , 5. 

Prior to 1900 confused with A. matuli/rom. 

Also in Texas, and north to Calgary in western CanjKla. 

!7Vpe.-~Cat. No. 5812, IJ.S.N.M. 

^'porters amabile Cockerell, 1904. Boulder, ("olorado (Cockerell). Tab. 5. 

Ground color of abdomen red. 

Type.—C&i. No. 9055, U.S.N.M. 

*portcr« personulatum Cockerell, 1907. Boulder, Colorado. (W. P. Cockerell). 
Tab. 5, 6. 

Female clypeus entirely black; male with apical lobes and spine of abdomen block, 
^'poadreuni Trrus, 1902. Fort Collins, Colorado (Titus). Tab. 2. 

** pondreurrij^* in the original publication, is a misprint. 

Male (11 mm.) differs from atrifrom by the yellow markings, scape entirely black, 
and last abdominal segment deeply notched, with a blunt black tooth in middle. 
Variety (? liybrid with tenuijhrx); Ent. News, 1909, p. 202. 

Also at Flagstaff, Arizona (Pratt). 

praedentatum trianguliferum Swenk, 1913. Fort Garland, Costilla C'ounty, Colorado 
(L. Bruner). 

*p 80 xale 8 e Robertson, 1902. Near Carlinville, Illinois (Robertson) Tab 0. 
Characters: Trans. Amer. Ent. Soc., vol. 29, p. 175. 

Face of female black. 

^dlngsii Crbsson, 1878. Georgia (J. Ridings). Tab. 3. 

‘*A very distinct species, easily recognized by the abdominal fascim being very 
narrow and regular.^’ (CVesson.) 

This is to be referred to Heteranthidium on the authority of Crawford, 
rodriguezl Cockerell, 1912. Guatemala (Rodriguez). 

■agittlplotum Swenk, 1913. Pullman, W^ington (C. V. Piper), 
taxomm Cockerell, 1904. Rock Creek, California (Davidson). Tab. 1. 

Abdomen shining, with sparse punctures, the markings orange, 
soudderi Cockerell, 1906. Fossil in the Miocene shales of Florissant (Scudder). 
aerranum Cockerell, 1904. Rock Creek, California (Davidson) Tab 6. 

Male 15} mm. Comparison with illuBire and eor^sptcuurn; Ent. News, 1909, p. 262; 
also Bull. Southern California Acad. Sci., Feb. 1904, p. 23. 

*tei»ililone Cockerell, 1907. Boulder, Colorado (W. P. Cockerell). Tab, 5, 6, 
Allied to cinarginatum: female ventral scopa sepia brown, pale at sides; male with 
dark tubercles and scutellum. 

Also in Montana and western Canada, 
titasi Cockerell, 1904. Fort Collins, Colorado (E. S. G. Titus). Tab. 1, 5. 

Allied to emargvnatum. 

Intusvenroin Swenk, 1913. Dte creek, Costilla County, Colorado (H. S. Smith), 
^ouipidimi PROVANCHBR, 1896, Los Angeles, California (Coquillett). Tab. 1,3. 

Titus (1906) gives a new description. 

^tftlieiise Swenk, 1913. Logan, Utah. 

Poratype. — Cat. No. 15260, U.S.N.M. 
wmlUtl Cockerell, 1913. Peachland, British Columbia (J. B. Wallis). 

Descried in Canadian Entomologist, 1913, p. 13. 
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OM1U8 DIANTRXDIUM Cockerell. 

A very widespread genus, rather more so than Anthxdiimif since there is one species 
in Australia. 

The females use rosin in making their nests, and are called by Fabre ‘‘R^kdniera.'' 
Pulvilli are present on the feet of this genus, but absent in true Anttiidium, 

SUBGRNERA ANI> SECTIONS. 

Paranthldlum T. and W. Cockeuell, 1901. 

Type. — Perpictum Cockerell. 

Anthidiellum Cockerell, 1904. 

Type. — Strigatum Panzer (Eurf)pean). 

Tables. 

(1) Cockendl, Bull. Southern California A (»d. Sci., vol. 3, 1904, pp, 3~4. 

(Z) Frieae, Das Tirjrreich, Lief. 2S, Megacliilina;, 1911, pp. 379-381. 

(3) Fries<% Das Tierreich, T.icf. 28, Megachilina?, J9J I, pp. 391-392. 

(4) Swenk, Dniversity [of Nebraska] Studios, vol. 14, No. 1, 1913, pt. 2&-0. 
agnatum Cuesson, 1878. Mexico (Sumichrast). Tab. 3. 

Wings fuliginous. 

apioale Cuesson, 1878. Mexico (Sumiohrast). Tab. 3. 

This, hivittntum and toltemm “are closely related, and liave a short, broad, robust 
form somewhat like that of perpleocum and notatum ^^ (Oresson). 
balll Titus, 1902. Ridgeway, Colorado, July 31 (E. D. Ball). 

Length 14 mm., markings dark rich yelhjw; allied to vcnmtuia. 

^blvittatum ('resson, 1878. M<*xico (Suniichrast). Tab. 3. 

Meso thorax with two yellow stripes. 

Guatemala (Barber and Schwarz). Female described; Ann. Mag. Nat. Hist., July, 
1913, p. 108. 

boreale Robertson, 1902. Near Carlinville, Illinois (Robertson). 

Allied to D. notatum; male 8 mm.; legs red, marked with yellow'. 

Characters: Trane. Amor. Eiit. Soo., vol. 29, p. 175. 

^conolimum Cresson, 1872. Texas (BelfragtO* Tab. 2. 

“Much like simile ^ differing principally by the color of the legs. ” (Creseon.) 

The legs are fulvo-feiruginous. 

Cotype.- -CM. No. 1773, IJ.S.N.M. 

^oonsimUe Ashmbad, 1896. Near Los Angeles, California (Davidson). Tab. 1. 
Female 7 mm. 

Parasite; Torymus anthidii Ashmead. 

The nest is %ured and described in Ent. News, 1896, p. 23. 

2Vp«.-<lat. No. 16698, U.S.N.M. 
orestoali Dalla Torre, 1896. Tab. 2. 

Now name for venustum Creseon, preoccupied. 

Nest: Bull. Amer. Mus. Nat. Hist., vol. 12, (1906), p. 444, fig. 1 . 
ourvatiun Smith, 1854. Geoigia. Tab. 1. 

This has been confused with aayi {inUrrupium Say). 

^davidsoiLl Cockerell, 1904. Bear Valley, California (Davidson). Tab. 1, 

Allied to parvum. 

^p«.-»’0at. No. 9653, U.S.N.M. 

*blithoml Cockerell, 1900. Mojave Desert, California (Ehrhom). Tab. 3. 

Belongs to subgenus Anthidiellum.. 

IZVps.— Cat. No. 6811, U.S.N.M. 

*eiteiil Cockerell, 3913. San Josd del C^bo, Lower California (Eisen). Belongs to 
Anthidiellum. ^ 

Cat. No. 16226, U.S.N.M. 
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iUy<dineatam Smith, 1879. Oajaca, Mexico. Tab. 3. 
fonnoanm Cressok, 1878. Colorado (RidlngB). Tab. 2. 

PoBsibly the male of cressonii, 

gabbil Orbsbon, 1878. Costa Rica (W. M. Gabb). Tab. 3. 

^gllenae Cocke rku., 1897. West Fork of Gila River, New Mexico (IWnsend). 
Tab. 1, 2. 

Also in Texas. 

Male: Ann. Mag. Nat. Hist., May 1900, p. 413. 

Type.— C&t. No. 5810, U.S.N.M. 

foalanense Cockkueix, 1912. Gualan, Guatemala (W. P. Cyockerell). 
lUustre Oresson (see under Anthidium). Nevada (Morrison). Tab. 2. 

Impatiens Smith, 1879. “South Mexico. Tab. 3. 
intermptum Say, 1824. “Missouri. '' 

Name preoccupied: myi. 

*Jucatorium S ay 1824. “Missouri.” Tab. 4. 

Very close to perpktum, differing in color of tegulw. 

^larrese Cockerell, 1897. Near Agricultural College, Mosilla Valley, New Mexico 
(Cockerell). Tab. 2, 

Legs red. Rolatiouships; Bull. Southern Califoniia Acad. Sci., Fob., 1904, p. 23. 
7)fpe.—Ciii. No. 3507, IT.S..N.M. 
lepidum CBBftaoN , 1878. Georgia (MorriBon). Tab. 2. 

“ Heaembles in oniomentation of abdomen “ (Cresson). 

^maomrum Cockerell, 1913. Federal District, Mexico (J. li. Inda). 

Type. — Cat. No. 1C226, U.S.N.M. 
mexicaxium Cresson, 1878. Moxi(‘o (Sumichrast). Tub. 3. 

Winga fuscous. 

•botatum Latbeille, 1809. “Carolina.” Tab. 2. 

Rodeecribed by Crosson, Proc. Ent. Soc. Phila., vol. 2, 1884, p. 376. 
orlzabte Dalla Torre, 189G. Tab. 3. 

Now name for A. atriventre Smith, preoccupied. 

^*parvnm Cresson, 1878. Colorado (Kidii^). Tab. 1, 2. 

“Marked very much like but smaller” (Cresson). 

^pexpictum CocKBREJ.L, 1898. Ruidoso Creek, New Mexico (Wooton). Tab. 1. 
Type.—QtiX.. No. 5807, U.S.N.M. 

I have recently (Aug. 8, 1913) taken this at flowers of IlelianihuB annutis, at Boulder, 
Colorado. 

perpiotum ooloradense Swbnk, 1913. Colorado Springs, Colorado, 
pexplexum Smith. Soo under AnUiulium. 

'’^rovanoberi Tirua, 1906. Los Angeles County, C'ulifomia (Coquillett). 

“Clostily allied to ulkei, ehrhomi^ and iimile** (Titus). 

Type.— CAt, No. 9033, U.S.N.M. 
padens Cresson, 1879. Nevada (Morrison). Tab. 2. 

“This may prove to be the female of pudicurn** (Cresson). 

^^dlciuiL Cresson, 1879. Nevada (Morrison). Tab. 2. 

Resembles 7). parvum, but markings paler; perhaps not specifically distinct. 
Female; Entomologist, May, 1907, p. 99. 

^Xobertsoni Cockerbix, 1904. Rock Crook, California (Davidson). Tab. 1. 

Belongs to subgonus Anthidiellum. 

Type.-Cs^t, No. 9654, U.S.NAf. 

^aayl Cooxbrbll, 1907. Tab. 4. 

New name for interruptum Say, preoccupied, 
sayl xeroplUltiiii Oockbrbll, 1907. Mosilla, New Mexico (Cockerell). 

A very red form. 

CussoN, 1864. “Mass., Conn.” Tab. 2. 
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Varietal fonn or race in Texas; Proc. Ent. Soc. Waslungton, IX, p. 72. 
sinfiilaTO Cbesson, 1879. Nevada (Morrison). Tab. 2. 

Easily recognlz^ (female) by the dilated lateral margin of abdominal segments 2 
to 4” (Creasoii). First two abdominal segments with the yellow bands divided 
into spots. 

slnfulare perluteum T. and W. Cockerell, 1904 . Wilson Peak, California (Davidson) . 
First two abdominal segments with the yellow bands deeply notched, but not 
divided. 

Bubparvttm Swknk, 1913, Pullman, Wariiington (C. V. Piper). 

tertlarlum Cookkuell, 1900. Fossil in the Mhxtene shales of Florissant (Scudder.) 

^texanum CuEsaoN, 1878. Texas (Belrage). Tab. 2. 

Nest and female; Melander, Biol. Bull., 1902. 

Allied to concinnuni. 

tolteonm Orehrom, 1878. Mexico (Sumichrast). Tab. 3. 

*ulkci Cress ON, 1878. Utah (7/y. Ulke). Tab. 2, 4. 

Comparison with parvum; Entom. Nows, 1909, p. 261. 

*ulkel perterritum Cockerell, 1913. Santa Fe, New Mexico (C’ockerell). 
vennstum Cresson, 1878. Colorado (Hidings, Morrison). 

Name prerx'cupied : — crcMonii. 

The following South American species are known to belong b; DinnOwlium: 


D. inerme Frieso. 

D. bertonii Schrottky. 

D. zfbratum Schrottky. 

D. bicoloratum Smith. 

D. bicoloratiim tucumanum Vachal. 
D. zteloides Spinola. 

/), confusum Smith. 

D, indcacriptum Dal la Torre. 

D. nudum Schrottky. 

D. vemonisc Sclirottky. 

D, Tne^achiloidea Holmberg. 

D, heathi Cockerell. 

D. iheringi Schrottky. 


I), gregarium Schrottky. 

D. gregarium continuifaaewtum Strand, 
2>. tigrinum Schrottky. 

D. animtai Schrottky. 
i). paraguayenae Schrottky. 

D. mulliplicatum Smith. 

D. lunatum Smith. 

I). joergenaem Friese (bnirJii Sclirottky). 
/). brcthcai Rchn>ttky. 

I) . caUmuircenae Sclirottky. 

7>. iiutumnale Sclirottky. 

D. nectarinimdea Schrottky. 

J) , muliifaaciatum Strand . 


Anthidium rubripea Friese, which Brethes (1909) referred to hmnihidium^ is an 
Anthidium, 


Oenu« HTPANTHIDIUM Cockerell. 


Second recurrent nerviire passing well beyond second siibmarginal coll, as In 
DianthidUim^ but feet with no ptilvilli. 
aureoolnctuni Cockereli., 1912. Mexico. 

^^paiumiQtise Cookerbll, 1913. Gatun, Canal Zone, Panama (A. IF. Jennings.) 
7Vp«.--<^at. No. 16227, U.8.N.M. 

The type of HyparUMdium is the South American H. flavomarginatum Smith. 

Oenits BBTBRAirrBIDnTM Cockeren.i 

Second recurrent nervure meeting second transverse cubital, as in Anthidium; feet 
with pul villi; end of malo abdomen pointed. See also Ent. News, 1909, p. 261 
^ohlppewaense Graenicher, 1910. Indian' village at juncture of the Lower Tama- 
xack and St. Croix Rivers, Minnesota (Graenicher). 

Paratype. — Cat. No. 14915, U.S.N.M. 

eookerelU Titus, 1902. Rocky Ford (Gillette) and Virginia Dale (Titus), Ck^lomdo, . 
Described under Protanthidium.. 

dorsale Lbpbletxxr, 1841, Georgia. This is the type of the genus, 
l^egs femigiRous; hair of thorax and head above rufous. 


1 Bntomologioal Nows, 1904, p, S92. 
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harbaoki Ciuwvord. Seo under Anihidkm, 

^oooideiitale Cbssson, 1868. New Mexico (S. Lewis). 

Colorado (cf. Cresson). 
ridlncsi Cresson. See under Anthidium. 

^cebxatam Cresson, 1872. Texas (Heiligbrodt). 

Cknui PROTAirrHIDXUM T. and W. CockeraU. 

This is an Asiatic genus; the two American spocios (mckerdli and chippewaenai) 
which have been referred to it boloii^^ to IJeteranthidium. 

Genus TRACHUSA Jurine. 

A genua of Europe, represented in California by a single species, wliudi (h^parts from 
typical TrachusCj and approaches Dianthidium, in the vernation. In general, however, 
it is remarkably like the European T. serratulai. 

perdita Cookerkli., 1904. Tehachapi, Califomhi (Davidson). 

Male al)out 12 mm.; abdomen bhvck without light markings; clypeus and lateral 
face marks cream I'olor. 


Genus LITHANTHIDItTM Cockerell. 


pertriste Cockerell, 1911. Fossil at Florissant, Colorado. 

Genus UTHURGUS Berthold. 


Fox (1902) has proposcKl to separate the North American species as a genus JAthur^ 
gopdsy but tins can hardly be maintained. For an account of the chanicters of various 
species of Lithurgus, see Trans. Amor. Ent. Soc., vol. Ill (1905), p. 333. 

Typical Lithurgua has no pulviJlus in oitlier ?w»x; the males of LitJmrgopm have a 
distinct pulvillus. 

^aplcalis Cresson, 1875. ‘‘Colorado, New Mexico (H. C. Yarrow, 0. K. Aiken). 
Hair at end of abdomen fulvous. 

^apioalis opontin Cockerell, 1902. Mesilla Valley, Now Mexico (Cix^kerell). 

Hair at end of abdomen dark. Formerly confused ytHKgihhosua, 

*ooinpre88us Smith, 1853. ^‘United States" (Boubleday). 

Apparently the male of gibbosua, 

^eohlnooacti Cockerell, 1898. La Cueva, Organ Mountains, New Mexico (Townsend.) 

Visits Echinocxictua tvialuenii, 

^glbbosus Smith, 1853. “United States." 

Female with the facial prominence not at all bilobed. 
oblongns Megachile longula. 


Lithurgiia is known from tlio European Miocene (L. adamilie^is lleer). It is repre- 
sented in South Ameri(*a by the following species: 

L. coriivibaa Cockerell. L. rufiventria Frioso. 

L. dubma Sichel. L. pygvmcua Friese. 

L. lalkepa Friese. L. planifrona Frieso. 

L. albkapa Friese. L. Jieoquecncima Frieso. 

L. huf^eri Ducke. L. oamMea Frieso. 

L, friead Ducke. L. maavgloaaa Friese. 



THE NOCrrUID MOTHS OF THE GENERA PALINDIA AND 

DYOMYX. 


By Hakrison G. Dyar, 

Cu$tO(!ian of LepidopterUy United Staten Natioyial Muneum. 


These strikingly colored Noctuids have long been favorites with 
collectors. They are best known under tho name Palindia of Guen6e. 
The Dyomyx have been generally associated with the Palindia, and 
are apparently allied. Dyomyx has a very long third joint to the 
palpi and presents none of the modifications of the hind tibise of tho 
male, so general in Palindia. Some of the species have been fre- 
quently interchanged between the genera. 

The lirat 8|>ecios of Palindia made known wore by Cramer, under 
tho general terms Phaltena Noctua and Phalxna Geometra. HQbner 
ranged them in two genera, EuUpidoiis and Phrygionis, Tho type 
of tho latter is generally considered to bo cultaria Ilftbnor (^polUala 
Stoll, not ‘politia Cramer), tho first species, a Gcometrid. Of tho 
former, tho type is ilyrUis Cramer, the first species, fixed by Butler 
(1892), a Palindia. Guen6o next established Palindia and Dyomyx. 
Walker made no new goiora in this group. Butler divided Palindia 
in three parts, using Evlepidotis for the green ones, Palindia for 
the white ones, and Phrygionis for the ytdlow ones. Bar placed 
them all in Palindia, included Dyomyx as closely related, if not a sub- 
genus, but separated tho species with curved outer line under the 
name Calydia. The species will bo treated hero as done by Guen4e 
under two names, but it will be necessary to substitute the older 
Evlepidotis for Palindia. 

Three species have been reported in the United States, EuUpidotis 
dominicata Guen4e from southern Texas, where it may evoivbe estab- 
lidied, E. micca Druce, recently reported from Texas by Barnes and 
McDunnough, and Dyomyx metrieki Holland from Pennsylvania, 
where it was probably accidentally imported on tropical fruit. 

Nothing is known of the larvn or life history of any of the rather 
numerous species. One hundred and three species are here considered 
of Evlepidotis and twenty of Dyomyx. 

PROceEDiNQS U. 8. National Museum, Vol. 47— No. 2046. 
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Genus EULEPIDOTIS HUbner. 


EuUpidotU Vens. bek. Scbmett., 1816, p. 291. Type, illyrias Craxnar 

(recte ilyrias) (first species); xlyrioB specified by Butler, Ent., 1892, p. 189. 
Palindta GueniILb, Spec. Gen., 1852, vol. 6, p. 274. Type, hemileuca (first 
species); julvmata Stoll specifi^ by Butler, Ent., 1892, p. 189. 

Calydia Bar, Ann. Soc. Ent. France (5), 1876, vol. 6, p, 291. Type, hourgaulti Bar 
(first Bi>ecie8) ; here specified. 

Table of the epeciee, 

1. Outer lino strongly depressed, forming an arc from tomus to middle of costa. 2 

Outer line not so curvixl 7 

2. Dark markings forming detached spots; angulax-edged spots at apex, median 

area, and inner margin 3 

Without detached dark spots 4 

3. Color pale ocher Tnetalligcra Bailer, 

Color wliite oeseata Bar. 

4. A dark brown velvety shade beneath the outer arcuate lino 5 

No dark shade beneath the outer arcuate line 6 

5. Discal area violaceous and roseate; hind wing ocherous shaded. . omata Dognin. 

Discal area without violet tint; hind wing fuscous hemithea Druce. 

6. Orange ocher; vertical line within outer arcuate line catonulate, without bor- 

dering metidlic scales bourgaulli Bax, 

Dull ocher grayish; this lino a row of pale ^ts, edged without hy metallic blue 
scales worduca Soliaus. 

7. Ground color not white; forewing crossed by 3 double-edged lines, or the basal 

one single 8 

Ground color not white; forewing crossed by 2 double-edged lines, the basal one 

of the normal 3 obsolete 45 

Ground color white; forewing with 3 bands converging on lornus, the two outer 
generally suffused to the margin , leaving a single obliqut) band across middle. . 62 
Ground color dark brown ; a silvery white band or spots across middle of wing ... 64 
Ground color white; at least thorax and base of wings; markings vertical, or not 

of 3 bands converguig on tomus 67 

Ground color pale yellow with 2 parallel dark lines perpendicular to inner margin 
and bent on costa 74 

8. Lines regular, straight or curved, not crenulate or crumpled 9 

Linos crenulate or crumpled 42 

9. Central line obsolescent, marked with metallic only on costa 10 

Central line developed like the others 11 

10. Outer and inner lines straight* junetta Dyar. 

Outer and inner lines curved on costa magica Dyar. 

11. Ground color not green; subterminal metallic line present on forowing 12 

No metallic subterminal lino except in species with green ground color 26 

12. Hind wing orange or ocher, at least over disk 13 

Hind wing fuscous, or largely suffused, only apex sometimes orange 20 

13. Hind wing without dark patch at apex #14 

Hind wing with dark patch at apex 19 

14. Lines of forewing with linear metallic edges 15 

Lines of forewing with broad metallic edges 16 

18, Mark on hind wing single, large, blue diva Butler, 

Mark on hind wing of 2 oblique dashes and a patch of scales emilia Bar. 

16, Mark of hind wing aingle 17 

Mark of hind wing double atella Ba^, 




NO. 2046. 


TBE GBBERA PALJNDIA AND DrOMYX^DYAR. 


17. Metallic borders of linee leaden 18 

Metallic borders of lines, except subtenninal, blue suzetta Dyar. 

18. Ground color yellowish orange formota Bar. 

Ground i^olor reddish orange crocoptera Felder and Rogonhofcr. 

19. Brighter orange, contrasted corinna Cramer. 

Duller orange; fuscous markings more suffiised prmnatica Dyar. 

20. Thorax and base of forewing suffused with green tranacendens Dyar. 

Thorax and base of forewing orange to fuscous brown 21 

21. Apex of hind wing orange to the edge penumbra Dyar. 

Apex of hind wing, if orange marked, not to the edge 22 

22. Thorax and base of forewing orange ocher regalia Butler. 

Thorax and base of forewing fuscous brown 23 

23. Apex of hind wing with ocher patch; metallic lines of forewing distinct 

aelecta Dyar. 

Apex without ocher patch; metallic lines narrow, less distinct 24 

24. Apex of forewing with orange patch auatrina Schaus. 

Apex of forowing without such patch 25 

25. Dull, minutely squamoee-strigate; lines wan-ely orange-filled aabina Bar. 

Brighter, smoothly scalcKl; lines orangi^-filled axmleilinea Walker. 

26. Lines bK)ad, double-edged, filled with sordid orange shades 27 

Linos occluded or nearly so, narrow, without distinct double edges; forewing 

green 30 

27. Inner lino broad like the others, the 3 subparallel linos running to inner margin 28 

Inner line redu(!ed, single, the others tending to converge on tornus 29 

28. Wings mottled with green; no sub terminal dots reticulata Bar. 

Wings not green; a row of subterminal dark dots muatela Druce. 

29. Small; smooth gray; a whitish zigzag subapical shade a<ic?en4 Walker. 

Large; clouded; no subaplcal mark auperior Ctuen6e, 

30. Hind wing fuscous with green patch on margin anna Dyar. 

Hind wing broadly green, at least on disk 31 

31. Both wings with silvery submarginal line 32 

No metallic silvery aubmarginal line 33 

82. Silvery line broad, continuous argentilinea Schaus. 

Silvery line slender, broken into dashes reducena Dyar. 


33. Hind wing with i)oint or short tail on margin, marked with black in fringe. . . 34 
Hind wing without point marked in the fringe, smoothly rounded or bluntly 


angled 39 

34. Wings beneath brown and ocher except near base 36 

Wings beneath largely green 37 

36. Submedian fold of hind wing with a brown ray; apex of hind wing generally with 

a distinct brown patch * mridiaaiTm Bar. 

Submedian fold of hind wing without a brown ray; no apical patch 36 

86. Smaller; markings of the wings beneath slight chloria Bar. 

Larger; markings of the wings beneath distinct folium Schaus. 

87. Hind wing with subapical orange patch and orange at tomus * 88 

Hind wing without orange, all pure green above and below glaucopaaa Dyar. 


88. Wings below largely browixish; male without fovea in cell of hind wing. 

ilyriaa Cramer. 


Wings below clear green; male with transparent fovea in cell of hind wing. 

aylpha Dyar. 


39. Smaller; hind wing with little orange and that faint 40 

Larger; hind wing with large idiarply marked orange patch at apex and tomus. . 41 

40. Hind wing with small silver patch before tomus achedoglauca Dyar. 

Hind wing without this x>atch; a brown spot on margin holoclera Dyar. 


843I8*— Proc.N.M.vol.47— 14 7 
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41* Hind wing with an angle on margin; no ailvery dot; a brown streak on submodian 

orange area stigynasticta Dyar. 

Hind wing without angle; a email silvery dot within the angle; no brown on sub- 
median orange area croceipars Dyar. 

42. Pore wing green 43 

Fore wing dark, with white marks about middle of costa 44 

43. Hind wing fuscous, no green alalanUi Bar. 

Hind wing with green at tomus and margin erina Dyar. 

44. Linos of fore wing regularly spaced delecta Schaus. 

Lines of fore wing with the two inner approximated Herpenl^fera Brabant. 

45. Inner line traceable by dots 46 

Inner line not traceable beyond costa 48 

46. Costal edge marked with white, eBpe<!ially at inceptions of luies 47 

No white on costal edge strimpuvctn ITorric h-Scliaffer. 

47. Hind wing dull, violet patch not contrasted ezra Dnice. 

Hind wing bright; violet i)at< h w'cll contrasted - . JtcM Miischler. 

48. Terminal epac<i of clear palo yellow ground color 49 

Terminal space filled in with brown except on costa b(; 3 ^ 0 Dd outer line 50 

49. Ground color very pale yellow perducena Walker. 

Ground color distinctly straw yellow afftnU Schaus. 

60. Transvorso lines joined by a bar on inner margin . , ,julianata Stoll. 

Transverse luie^s separate on inner margin 51 

61. Fore wing yedlow ox(*ept tciruiinal space juncida Guen^e. 

Fore wing all shaded with brown var. inahia Gueu<5c. 

62. Terminal area white gemmata Pa(‘kard. 

Terminal area brown, suffusing the two outer lines 53 

53. Fringe brown 54 

Fringe whifij, at least at base centrally 68 

54. Marginal area broad, the bounding inner line inbent in the middle 55 

Marginal area narrow, its bounding line nearly straight 56 

56. Submaigiual dotted area of hind wing in orange, preceded by a minute dash. 

fortiaavma Dyar. 

This area in 0 (?her, preceded by a long dash dominicata Guen^o. 

56. Oblique band joining outer area on toruus peraimilia Guen4o. 

Oblique band joining inner margin, separate from outer area 67 

57. Maiginal patc^h of hiud wing precede<l by a black dash niasoa Druce. 

This patch without preceding line, or very faintly teligera Brabant. 

58 . Marginal area inbent in middle ; hind wing with no yel low except on margin ... 59 
Marginal area straight or nearly so ; hind wing frequently suffused with yellow . 60 

69. Middle band very broad, white area reduced to narrow band on costal wedge. 

argyritia Butler. 

Middle band moderate; white area broad. auppura Dyar. 

60. Hind wing with costal dark patch electa Dyar. 

Hind wing without costal dark patch 61 

61. Marginal patch of hind wing solid, vivid, in orange 62 

Marginal patch dilute, pale, the marginal dots relieved Candida Bar. 

62. Marginal band of fore wing rather broad 63 

Marginal band of fore wing narrow aantarama Walker. 

63. Band of fore wing running to costa before middle, well separated from base. 

reoimargo Guende. 

This band very oblique, joined to base by the costal dash metanwrpha Dyar. 

64. Inner band blue albata Felder and Bogenhofer. 

Inner band silvery white.... 65 
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65. Costal half of hind wing whitish ouocco Dyar. 

Costa of hind wing with central i>alo patch at most 66 


66. Smaller; orange patcihea larger; submedian dark dash of hind wing generally 

doubled or hooked guttata Felder and Rogenhofer. 

Larger; orange patches small; submedian dash of hind wing single. 

perlaia Guen6e. 


69. 


70, 


67. Outer portion of wings white like the inner 68 

Outer portion of fore wing filled in with dark brown, sharply limited , 70 

68. Two straight lines on fore wing converging on tornus detracta Walker. 

One angular lino oblique on tomus, the others costal wodgos or dots. 

teslaceiceps Felder and Rogenhofer. 

Two irregular lines across wing, parallel, running to inner margin 69 

Fri nge on central third of outer margin of hind wing brown ^ but without preceding 

line alabastraria Hfibner. 

Outer margin of hind wing with short, central, brown, preceding line. 

pulchcUa Bar. 

Hind wing witli long brown bar preceding gray metallic area before marginal 

marking 71 

Hind wing with small black spot before metallic area, and a smaller dot near 
tomus 72 

71. Base of fore wing white with costal dark x>atch and dot hemileuca Guen^e. 

Base of fore wing filled in with brown to vein 1 miarolcum Dyar. 

72. Hind wing with no marginal ocellus vincentiata Stoll. 

Hind wing with marginal ot*eUu8 and white streak 73 

73. Termen divided in two colors by a wavy subtenninal line omata Bar. 

Tennen all evenly dark, no subtenninal line caudata Ilerricb-Schfiffer. 

74. Inner lino of irregular large purple blohthes hmnura Schaus. 

Inner line fine and slender 75 

75. Ground color pale yellow modestuld Hcrrich-Schfiffer. 

Ground color darker yellow mtcoa Druce. 


BULBPXDOTIS BOTAIXIOBRA Butler. 

Phrygionia metalligera Butlkr, Trans. Ent, Soc. liond., 1879, p. 32. 

Calydia metalligera Druce, Biol. Ccnt.-Amcr., I^ep. Hot., vol. 1, 1889, p. 316. 

Described from the Ainazons. Specimens are before me from 
Colombia, French Guiana, Panama, Costa Kica, and Mexico. 

BULBPXDOTIS OSSBATA Bar. 

Calydia osaeata Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 29.3. 

Unknown to me in nature. Bar^s figure differs from metalligera 
Butler only in being white instead of yellow. 

BULBPXDOTIS OBNATA Dognln. 

Calydia omata Doonin, M4m. Soc. Ent. Belg., vol. 18, 1911, p. 155. * 

I have a single specimtn before me from Bolivia agreeing with 
Dognin’s description. 

BULBPXDOTIS HBMTTHBA Dmoe. 

Calydia hemithea Drucb, Biol. Cent.-Amer., Lep. Het., vol. 1. 1889, p. 816. 

Described from Panama. I have two specimens from Chuiqui 
before me. 
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XULSPIDOTia BOTHtOAOL'n Bw. 

Calydia hourgaulti Bar, Ann. Soc. Ent. Prance (6), vol. 5, 1876, p. 292. 

Phrygionis setosa Butler, Trane. Ent. Soc. Lend., 1879, j). 31. 

Described from French Guiana. I have specimens before me from 
that locality and others from Panama. 

SULBPIPOlfs 190RDUCA ScbaiM. 

Calydia norduca Schaus, Ann. Mag. Nat. HiBt. (7), vol. 8, 1901, p. 38, 

The typo is from Jalapa, Mexico. I have others from Mexico, 
Costa Rica, and Panama. 

EULBPIDOTIS JUNETTA Dy«r.* 

This species from Tabemilla, Canal Zone, Panama, will bo more 
fully described in a forthcoming report dealing with the results of 
the Smitlisonian Biological Survey of the Panama Canal Zone. 

BULBPIDOTIS MAOICA, new epociee. 

Dark slaty brown, finely peppered over thorax and fore wings, the 
scales having bright tips as in sahina Bar, shading to orange brown 
over apex; throe lines of metallic green, the inner bent subcostally, 
then slightly oblique, followed by brown; mesial lino more oblique, 
lost below tho subcosta except for a faint dark trace; outer lino oblique 
above, less so below vein 5, running to tomus, preceded by orange 
at costa; a leaden sub terminal line. Hindwing nearly black, with- 
out tail; throe blue spots in a row along submedian fold, tho middle 
one black outwardly, tho outer marginal one nearly all black, raised; 
a slight black prominence on margin above this last^spot. Expanse, 
23-25 mm. 

Cotypes . — One male, one female. No. 15697, U. S. Nat. Mus.; St. 
Jean and St. Laurent, Maroni River, French Guiana, October and 
November, 1904 (W. Schaua). 

BULBPIDOTIS DIVES Butler. 

Phrigionis dives Butler, Trans. Ent. Soc. Lond., 1879, p. 30. 

Palvndia dives Dbuce, Biol. Cent.-Amor., Lep. Het., vol. 1, 1889, p. 317. 

Three specimens are before me from French Guiana, identified by 
Schaus. 

BULBPIDOTIS BMILIA Bur. 

Palindia milia Bar, Ann. Soc. Ent. France (5), vol. 5, 1876, p. 299. 

a 

Described from French Guiana, whence I have two specimena and 
another from Dutch Guiana. 

BULBPIDOTIS FORMOSA Bw. 

Palindia formosa Bar, Ann. Soc. Ent. France (6), vol. 6, 1876, p. 300. 

I have two specimens from French Guiana, the type-locality. 


1 Proo. U. B. Kat. Mus., vol. 47, 1014, p. 900. 
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Bt7LBPn>OTXS CROCOPTBRA F«ldM and RAgenbotor. 

Palxndia crocoptera Fblder and Rooenhofbr, lleise Novara, Lep., pi. Ill, fig. 
^ 18, 1872. 

I liave three specimens of tliis from French Guiana. 

BUi;.BPn>OTIS SUZBTTA, new epedet. 

Yellow, unusuaUy clear; lines straight, dark ocherous, edged on 
one side by a fine brown line, on the other by a broad band of metallic 
bluish scales; inner line with colors reversed; mesial lino more oblique 
than the others; a subtorminal leaden line preceded by a brown line. 
Hindwing clear yellow; a rounded metallic blue spot on submedian 
fold, well before margin, at about outer tliird of wing; on the margin 
three silvery patches, marked by a few brown scales, the lower one 
opposite the submedian patch is the largest. Expanse, 24 mm. 

Type. — ^Male, Cat. No. 15698, U. S. Nat. Mus.; St. Jean, Maroni 
River, French Guiana, April, 1904 (W, Schaus). 

The specimen bears a label ^^corimui Cr., fide B. M.''; but Bar^s 
identification must bo respected since Cramer’s figure is so poor as 
to be uncertain if considered alone. 

BULBPIDOTIS STELLA Bar. 

Palmdia nUlla Bar, Ann. 8«c. Ent. France (5), vol. 5, 1875, p. 297. 

I have no specimens of this species, wliich seems very distinct, 
judging from Bar’s figure. 

BULBPIDOTIS CORINNA Cramar. 

Phalxna Noctua corinna Cramer, Pap. Exot., vol. 1, 1779, p. 47, pi. 29, fig. H. 

Palxndia corinna Bar, Ann. Soc. Ent. France (5), vol. 6, 1875, p. 296. 

Phrygionis quadrUineata Kate, Trans. Ent. Soc. lA>nd., 1901, p. 123, 

I have specimens from Trinidad, British and French Guianas, 
and Venezuela, 

BULBPIDOTIS PRISMATICA, new apeclM. 

Dull ocher, shaded with sordid nearly all over the wings; lines 
double, the centers dull ocher, inner line blackish, outer metallic 
violet, but appearing dark leaden in most lights, inner line reversed; 
both mesial and outer lines bent more or less in the middle; reniform 
a duskj shade; submarginal line leaden; terminal row of dark dots. 
Hindwing with costa smoky, disk only dull orange; a curved streaked 
band with violet scales across disk; three silvery patches on margin 
preceded by black dots. Beneath rather uniformly light ocherous 
straw color. Expanse, 20-24 mm. 

One male, two females, Cat. No. 15699. U. S. Nat. Mus. 
St. Jean, Maroni River, French Guiana, July, 1904 (W . Schaus). 

Close to cimnna Cromer, but, I tliink, distinct. It is generally 
duller, less contrastingly colored, and beneatli the uniform light 
ocherous tint is different from the bright yellow contrasted markings 
of corinna. 
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Butspibcms murscBimaiMs, aww spmIm. 

Thorax, basal segment of abdomen, and basal space of fore wing 
pale glaucus green ; fore wing lilacme brown, apical half yellow, form*- 
ing a clear wedge on costa before outer line and a blotched area at 
apex; lines broad, double, orange filled, slender inner lino dark brown, 
outer broad, metallic blue; subtei*minal line silvery; fringe dark. 
Hind wing nearly solidly fuscous; a yellow area in fringe below apex 
and at tomus; patch on submedian fold metallic blue, followed by 
minute lines to the silvery marginal patche^s, the lower of wliich has 
its black dots fused into a crescent. Expanse, 25-27 mm. 

Ootypes . — ^Two males, one female, Cat. No. 15700, U. S. Nat. Mus.; 
St. Jean, Maroni River, French Guiana, July, 1904 (W. Schaus). 

This species is abnoimal in lacking entirely the hind tibial tufts 
of the male, 

BULEPIZKDTIS PENUMBRA, new epeclee. 

Dark brown; forewing rather roughly scaled, apex yellowisli; lines 
double but rather narrow, curved, orange brown, but slightly relieved 
from the ground; metallic edges blue, narrow, that of midline obso- 
lete below subcosta; subterminal line leaden. Hindwing with clear 
yellow apex, involving the fringe, the rest of the wing of color of 
forewing, shading to blackish on costal half; two raised patches of 
scales on submedian fold, with blue metallic tint, the outer one mar- 
ginal and followed by a second smaller spot above; a dark litie from 
subcostal dark region to inner submedian spot. Ex])aiise, 27 rum. 

Type, — Female, Oat. No. 15701, U. S. Nat. Mus.; St. Jean, Maroni 
River, French Guiana, March, 1904 (W. Schaus). 

EULBPIDOTIS RSOAMS BuUer. 

Phrygionis regalia Butleii, Trans. Ent. Soc. Lond., 1879, p. 31, note. 

I have one specimen from French Guiana, identified by Schaus. 

EULBPIDOTIS SBLBCTA, new epeclee. 

Forewing brown over orange under tint, which appears subapically 
in a triangular diffused area; lines orange brown, with slender dark 
inner edges and metallic blue outer ones (inner line reversed), inner 
and mesial lines straight, the mesial more oblique; outer line curv’^ed 
in upper half; subterminal line silvery; termiiial dots black, .Hind- 
wing fuscous brown, a light patch near apex; disk with a reddish area, 
followed by a metallic blue band, then an area of black irrorations; 
three marginal silvery elongate patches with black dots. Beneath 
contrastingly marked, orange-yellow and fuscous, the apex of foi*e- 
wing broadly fuscous; hind wing with two streaks on costa. Expanse, 
27 mm. 

Type, — ^Female, Cat. No. 15702, U. S. Nat. Mus.; Kockstone, 
ISsequibo River, Dutch Guiana, September, 1904 (W. Schaus). 

Near corinna Cramer, more darkly shaded, the lines narrower and 
witii slender metallic edges. 
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BtTLSPlDOnS AUSTRINA Sehtua. 

PalinuJia austriana Schaus, Ann. Mag. Nai. nist. (8), vol. 7, 1911, p. 00. 

Tho type and another specimen from the same locality are 
before me. 

BmJSX»Il>OTZS SABINA Bar. 

Palin dia aahimi JUn, Ann. Sue. Ent. Fnince (5), vol. 5, J875, p. 301. 

Seven specimens from French Guiana are before mo. 

BULBPmonS C<BRULB1LINBA Walkar. 

Palindia ccerulciUnea Walker, Oat. Brit. Mus., Lep. Het., part 15, 1858, p. 1768. 
Palindia corineta Felder and Booenhofer, Ileiiio Novara, Lep., 1872, pi. Ill, 
fig. 2. 

PalindUi Incia Bar, Ann. So(!. Eat. France (5), vol. 5, 1875, p. 300. 

A long series from tho Guianas, Venezuela, Panama, Costa Rica, 
and Mexico is befoi*e me. 


BULBPIDOTIS RBTICUtATA Bar. 

Palindia reticulata Bar, Ann. Sue. Ent. Franc-e (5), vol. C, 1876, p. 249. 

Ba/indirt rfiana MttscHLER, Verh. zool.-bot. Goa. Wion, vol. 30, 1880, p. 394. 

Ten spiMjimens from French and Dutch Guiana are before me. 

BULBPIDOTIS MUSTBLA Druce. 

Palindia muHtcla Druce, Biol. Cent.-Ainer., Lop. Het., vol. 2, 1889, p. 318. 

Described from Mexico. I have throe from there and one from 
Panama. 

BULBPIDOTIS ADDBNS Walker. 

Palindia addens Walker, Cat. Brit. Mus., Lep. Uet., part 15, 1858, p. 17G8. 

Described from Santo Domingo. I l\ave three from Porto Rico, 
one from Santa Lucia, and one from Dominica. 

BULBPIDOTIS SUPBRIOR Ouenfte. 

Palindia superior GuENifeE, Spec. Gen., vol. 6, 1852, p. 278. 

Palindia dcwitziilibscnhEU, Abli. Senck. nat. Goa., vol. 14, 1886, p. 196. 

Palindia deva Druce, Biol. Cent.-Amer., Lep. Hot., vol. 1, 1889, p. 320. 

The deBcription of superior is without locality; demiizii is from 
Porto Rico and deva from Mexico and Panama. I have a long series 
from Mexico, Costa Rica, and Venezuela, none from tho Antilles, 
though Mdschler^s description leaves no doubt of the identity of 
dewitzii. The spech^s varies considerably in shading. Generally 
the ground color is unifoim, but occasionally the terminal space is 
paler and without tho purple shading, and again it is markedly darker 
than the rest of the wing. 

BULBPIDOTIS ANNA, wm tpeclet. 

Green; apex of abdomen fuscous; forewing green, costal edge 
brown; three lines, slender, brown, oblique, the outer curved and. 
doubled; fringe brown. Hindwing brown, shading paler on costa; 
a green streak each side of submedian fold, and a semicircular green 
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patch on outer margin. Beneath pale, with brown shadings, no 
green. Expanse, 24 mm. 

TVp^.—Femalo, Cat. No. 16703, IT. S. Nat. Mus.; St. Joan, Maroni 
River, French Guiana, July, 1904 (W. Schaus). 

BULBPmonS AROBimUNBA Schaus. 

Palindia argcntilinea Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, p. 110. 

Only the unique tyj>o is before me. 

BULBPIDOTIS RBDUCBNS, new special. 

Bright grass green, costa narrowly orange-brown, with blackish dots 
toward apex; inceptions of the three lines on costa brown, with dark 
edges; linos subparallel, approximate, bent subcostall^'', all running 
to inner margin, the mesial and outer ones approacliing each oilier 
a little, all the linos narrower and loss intense below; a subterminal 
silvery lino, narrow and cut by the veins. Fringe brown tipped. 
Hindwing wliitLsh on costal third, with subterminal silvery line as on 
fore wing; a slight prominence in the margin at vein 3 with a black 
dot preceded by silver and a black marginal line; a small speck on 
vein 2 before margin, from wluch proceeds a trace of a dusky outer line. 
Beneath silky whitish, with green tint by transparency. Expanse, 
30 mm. 

T)/pe. — ^Female, Cat. No, 16703, U. S. Nat. Mus. ; Suapuro, Venezuela, 
April, 1899 (E. A. Klages). 

BULBPIDOTIS VmiDlSSIMA Bar. 

Palindia vindismma Bah, Ann, Sue. Ent. France (5), vol. 6, 1876, p, 248. 

A series from French Guiana is before me, and one specimen from 
Venezuela. 

BULBPIDOTIS CHLORIS Bir. 

Palindia chlons Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 249. 

I identify as tliis a single specimen from Venezuela. Probably only 
a variety of the preceding, as originally suggested by Bar. 

BULBPIDOTXS 70LIUM Schaui. 

Palindia folium Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 61. 

The type and two other specimens from Costa Rica are before me. 

BULBPIDOTIS ILYBIAS Cnmir. 

Phalaena Bomhyx ilyrias Cka&ikk, Pap. Exot., vol. 1, 1779, p. 15, pi. 10, fig. E. 

PhaUiena ilyraria Fabricius, Ent. Syst., vol. 3, 1792, pp. 2, 138. 

Eulepidotis Ulyiaria HObner, Verz. bek. Scbineti., 1816, p. 291. 

Palindia ilyrias Gueni&e, Spec. Gen., vol. 6, 1852, p. 278. 

Palindia ilyrias Walker, (kt. Brit. Mus., Lep. Het., part 12, 1857, p. 869. 

Palindia ilyrias Bar, Ann. Soc. Ent. France (6), vol. 6, 1876, p. 246. 

A series is before me from the Guianas and Costa Rica, showing the 
two customary varieties with a small and a large brown patcli on tlie 
fore wing. 




KO. S046. 


TBE OEEEBA PALIND2A AND DTOMYX^DYAB, 


106 


BULBPIDOTIS STLPHA Dy»r. 

This will be more fully described in my fourth paper on Mexican 
Lepidoptera to be published in the present volume of the Proceedings 
of the United States National Museum. The two types are before 
me — a male from Costa Rica and female from Mexico. 

EULEPmonS OLAUCOPASA Dyir. 

This also will be considered in my fourth Mexican paper. Five 
specimens arc before me, all from Mexico. 

BU1.BPIDOT1S SCHEDOGLAUCA. new species. 

Grass green; fore wing with the costa very narrowly brown; lines 
slender, brown, straight, slightly widened and luteous filled on costa, 
converging a little in tlie direction of tornus; costal area of hind 
wing shaded with orange; outer margin entire, without modification 
or marginal mark; a spot of raised scales before the margin, black 
within, silver without; tornus and fringe at submedian touched wuth 
orange; a terminal black lino, touched with silver; fringe interlined 
with green and tipped with brown. Beneath greenish, washed 
over with brown; two curved browrn lines on fore wing. Expanse, 
27 mm. 

Cotypes , — ^Male and female, Cat. No. 15705, U. S. Nat. Mus.; St. 
Jean, Maroni River, French Guiana, July, 1904 (W. Schaus). 

Another male from Aroa, Venezuela (Schaus collection), is a little 
larger, otherwise identical. 

EULEPIDOTIS HOLOCLERA, naw apadae. 

Green; forewing with pale brown edge of costa linear; lines 
slender, browrn, straight, without costal widening, but minute light 
dots at costa, converging a little in the direction of tornus; fringe 
green. Hindwing witlx large orange area at apex and costa; a small 
rod-browm incision at submedian fold, followed by a narrow terminal 
line and one minute black dot. Beneath green at the bases of both 
wings, shaded with rusty outwardly; forewing with one faint outer 
line or clouded brown area. Expanse, 32-34 mm. 

Cotypes , — One male, two females. Cat. No. 15706, XT. S. Nat. Mus.; 
St. Jean, Maroni River, French Guiana, July, 1904 (W. Schaus). 

Though so nearly related to E, schedoglaucay the present species 
has no hair tufts on the hind tibiae of the male. These tufts are 
large and conspicuous in schedoglauca, 

BX7LEPIDOT18 STIOMASTICTA XXpar. 

Tills will be more fully mentioned in my fourth Mexican paper. 
Two cotypes, both females from Mexico, are before me. 

BULSPIDOTIS CBOCBXPABS, sew epedM. 

Fore wing green; the three lines of a duller shade, slightly con- 
verging in the direction of tornus; fringe tipped with brown. Hind- 
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wing bright orange; a green ray on each side of submedian fold, the 
upper one spreading out on the margin and inclosing a small raised 
silvery spot with black scales on the edges ; margin entire, with three 
silvery and one black dots in the green area. Abdomen green at base, 
orange on terminal half. Below green near bases of the wings, then 
orange, the apex of forewing shaded with brown. Male without tuft 
on liind tibia. Expanse, 40 mm. 

Type, — Male, Cat. No. 15707, U. S. Nat. Mus.; Rio Janeiro, Brazil 
(Schaus collection). 

BULBPIDOTIS ATALANTA Bar. 

Paliridia atalmita Bar, Ann. Soc;. Ent. France (5), vol. 6, 1870, p. 249. 

This species is not l)eforo me, but should be readily recognizable 
from Bar’s excellent figure. 

BULBPIDOTIS BRIBA, new apeclM. 

Green; abdomen green above at the base, fuscous posteriorly. Fore 
wing mossy green; three crossbands double, brown-filled, wavy or 
Bubcrenulate, close and all terminating perpendicular to inner margin, 
curved on costal lialf; inner line angularly bent in the middle; a 
fourth wavy shaded subterminal line; a row of irregular blotches 
through cell outwardly to margin; a row of t<5rniinal white dots; 
fringe brown. Hindwing blackish fuscous; a green ray before 
submedian fold and triangular patch on margin beyond it, containing 
a blackish speck; a narrow outer curved line running near margin 
toward tornus. Beneath shaded with fuscous brown, especially 
outwardly; both wings with two curved fuscous bands. Expanse, 
27 mm. 

J'ype, — ^Female, Cat. No. 15708, U. S. Nat. Mus.; St. Jean, Maroni 
River, French Guiana, April, 1904 (W. Schaus). 

BULBPIDOTIS DBLBCTA Scliaot. 

Palindia delecta Schaus, Ann. Mag. Nat. BList. (8), vol. 7, 1911, p. 59. 

The type and another specimen from Costa Rica are before me. 

BULBPmOTIS SBIUPBNTIFBRA Bmbant. 

Palindia uerpentifera Brabant, 1-e Nat. (2), vol. 22, 1909, p. 178. 

Four specimens from French Guiana are before me, identified by 
Mr. Schaus. 

BULBPIDOTIS BZKA Dntce. 

Palindia ezra Dkucb, Biol. Cent.-Amer., Lop. Hot., vol. 2, 1898, p. 499. 

Described from Mexico. I have five specimens from there, one from 
Costa Rica, one from Panama, and two from Venezuela. Possibly it 
is not more than racially distinct from hehe Mdschler of the Antilles. 
The two are certainly very close. 

BULBPIDOTIS HBBB MMUar. 

Palindia hehe MObchlbr, Abh. Senek. Nat. Gea., vol. 14, 1886, p. 195. 

Eight specimens are before me from Cuba. 
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BULBPIDOTIS STRXiBPtTirCTA Herrieb-Shifftr. 

Palindia strisepuncla Hbrrich-SchXffer, Of>rr.-Bl., zool.^min. ver. Begeiuvb. 
vol. 22, 1869, p. 153. 

Palindia variabilU Mohchlkr, Abli. Beiick. Nat. Ges., vol. 14, 1886, p. 194. 

Palindia var. obscura MOschler, Abli. Senck. Nat. Ges., vol. 14, 1886, p. 195. 

Closely allied to liehe^ apparently a degenerate offshoot from it. 
The colors are dulled and very variable, the white costal ornamen- 
tation obsolete, the markings of hind wing reduced. I have five 
specimens from Cuba. 

BULSPXDOTIS PBRDUCBNS Walker. 

Palindia perducens Walker, Cat. Brit. Mua., I^ep. llet., part 15, 1858, p. 17G7. 

Described from Jamaica. I have no specimens. 

BXn.BPn>OTIS AFFINIS Schaua. 

Palindia affinis Schaus, Aim. Mag. Nat. Hist. (8), vol. 7, 1911, p. 60. 

The continental rejiresentative of the Antillean perducens, 1 have 
seven from Costa Rica, one from Panama, and one from Venezuela. 

EULEPmOTlS JtJLIAlf ATA StoU. 

Phalaena Geomelra juHmwla Stoll, Suppl. Cramer’s Pap. Exot., 40, jJ. viii, 6g, 4, 
1791 (written jfw/ia/a iu index, p. 383). 

Palindia julianata Guen^:e, SpO(^ Gon., vol. 6, 1852, p. 277. 

Palindia egala Walker, Cat. Brit. Mus., Ijcp. Hot., part 33, 1865, p. 807. 

Palindia julianata Bar, Ann. Soc. Erit. FratK'O (5), vol. 6, 1876, p. 6. 

Palindia julianata Butler, Ent., 1892, p. 190. 

Unknown to Guen6c, but well figtirod by Bar. Butler runs this 
in with jundda — a glaura Bar, wrongly, 1 think. He does 

not mention mahw Guen^e in this connection, as he had evidently 
misiden tiffed the name (see />yomt/a: /i/mato Felder and Rogenhofer), 
apparently from following Walker.^ Seventeen sjiecimens are 
before me from f'rench Guiana, one from Venezuela, and one from 
Mexico, the latter an aberration with purple shading filling in the 
basal space up to the central lino, 

BULBPIDOTIS JUNCIDA Ouenie. 

Palindia jundda GuexAe, Spec. Gen., vol. 6, 1852, p. 277. 

Palindia inabUt Guen^k, Spec. Gen., vol. 6, 1852, p. 277. 

Palindia ifiecloides Walker, Cat. Brit., Mua., Lep. Het., part 12, 1867, p. 861. 

Palindia aglaura Bab, .Vnn. Soc. Ent. France (5), vol. 6, 1876, p. 7. 

Palindia julianata^ vars. jtincida and aglaura Butleb, Ent., 1892, p. 190. 

This spocios varies in the amount of purple shading. In typical 
jundda there is none, except in the termhial space; it gradually 
increases as a general smoky suffusion of the pale parts until the 
wing is wholly and uniformly shaded (var. malm). Walker appar- 
ently misidentified Tnabis, as he describes his thecloideSf which is the 
same thing, immediately after. Bar recognized the variability of 
the species, but did not recognize it as jundda Guon6e, which he 


1 Cat. Brit. Muil., Lap. Hat., part 12, 1657, p. 650. 
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refers to as unknown to him. Butler also recognized the variation, 
but went a step too far by including also jvlianata Stoll. I have 135 
specimens before me from Brazil, the Guianas, Venezuela, Panama, 
Costa Rica, and Mexico. 

SUUEPmOTlS OSHINATA Packard. 

Palindia geminata Packard, First Rep. Peabody Acad. Sci., 1869, p. 64. 

Palindia regina Drucb, Ann. Mag. Nat. Hist. (6), vol. 4, 1889, p. 93. 

I have four specimens before me from Ecuador, Colombia, and 
Costa Rica. Dr. A. S. Packard's type was collected by the Smith- 
sonian Expedition to South America in 1867 ^^on the route from 
Quito across the Andes, down the Napo River, and along the river 
Maranon.'" Druce described from Ecuador. 

BULBPXDOTIS FORTISSIMA, new apeclM. 

Shining white; abdomen dull ocher on posterior half; head and 
collar brown. Forewing with broad, dark brown band, widest ou 
costa and running to tornus, contiguous on its lower half to tlie 
outer brown area; this is broad, bent toward base in middle, tenni- 
nated by a double line, dull ocher filled below; a vague ])ale sub- 
marginal shade, preceded by a daiker area. Hindwiiig yellowish, 
with a white ray on either side of submodian fold; a large black 
patch at apex; a short tail on outer margin, preceded by a black 
spot with white dasli on one side and marginal white line on the 
other, preceded by a brownish area with scattered black scales, and 
before this a very short brown line at end of outer white ray. 
Expanse, 40-44 mm. 

Cotypea , — ^Two males, one female, Cat, No. 16709, U. S, Nat. Mus.; 
Rio Janeh‘ 0 , Brazil (Schaus collection) ; Omai, British Guiana (Schaus 
collection); Juan Vinas, Costa Rica, February (W. Schaus). 

Near dominicata Guenfie, but distinctly larger and the ornamenta- 
tion of the hind wing different. 

BULBPmonS DOMINICATA Ouante. 

Palindia dominicata Gueki^k, Spec. Qen., vol. 6, 1852, p. 276. 

Described from Brazil. I have specimens from there, the Guianas, 
Venezuela and Costa Rica. This species has been recorded from 
the United States,' but on what material is unknown to me. I 
should rather expect rectimargo or electa to occur with us, as these 
species are in my experience much more abundant than dominicata 
and extend farther north. 

Xm^PlDOns PBRSnOLlS Outato. 

Palindia pemmilU Gubni£b, Spec. Gen., vol. 6, 1852, p. 276. 

I have a single specimen from Brazil, the type-locality. 


1 BuU. 44, U. 8. Nat. Mas., 18Q3, p. ML 
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XUlBPlDOnS mCJBA Dntet, 

Palindia nicsea Bbucs, Ann. Mag. Nat. Hist. (7), vol. 5, 1900, p. 518. 

This is unknown to me, but appears from the description close to 
the following. 

SULBP1DOT18 TEUOBRA Bfabaat. 

Palindia teligera Brabant, Le Nat. (2), vol. 23, 1910, p. 31. 

Palindia vivida Dognin, Het. nouv. TAmer. du sud, vol, 6, 1912, p. 20. 

Brabant described from Venezuela, Dognin from Paraguay. I 
have five specimens from Venezuela agreeing perfectly with the 
descriptions of both authors. 

BCLBPmonS AROTHmS Butler. 

Eulepidotis argyritis Butler, Trans. Ent. Soo. I>jnd., 1879, p, 29. 

Described from Brazil. I have one from Venezuela and eight 
from Mexico, one of the latter compared with Butler^s type by Mr. 
Schaus. 

BULBPlDOnS StJPPURA Dyar. 

This will be described more fully in my fourth Mexican paper. I 
have six cotypes from Mexico and Venezuela. 

BULBPIDOTIS BLBCTA Dyar.i 

This will be mentioned more in detail in my forthcoming Panama 
report. Twenty-six specimens are before me from Venezuela, 
Panama, Costa Kica, and Mexico. 

BULBPIDOTIS RBCTXMAROO Oumia. 

Palindia reclimargo Guen]|£e, Spec. Gen., vol. 6, 1852, p. 276. 

Thirty-five specimens are before me from Brazil, Paraguay, the 
Ouianas, Venezuela, Panama, Costa Bica, and Mexico. 

BULBPIDOTIS MBTAMORPHA, new 

Very similar to redimargOf dilTering principally in the direction of 
the erossband, which runs obliquely from tomus to costa at basal 
third and is joined completely to the base by the costal dash. Hind 
wing with the mark fainter, its preceding dash very distinct. Ex- 
panse, 30 mm. 

Type, — ^Male, Cat. No. 16110, U. S. Nat. Mus.; Matanzas, Cuba, 
November, 1902 (W. Schaus). 

BULBPIDOTIS SAKTABBICA Walkur. 

Palindia santarema Walker, Oat. Brit. Mua., Lop. Hot., part 33, 1865, p. 806. 

This species is not before me. 

BXnLBPlDOTIS CAHDIDA Bar. 

Palindia Candida Bab, Ann. Soc. £nt. France, (5), vol. 6, 1876, p. 8. 

This is not before me, but Bar’s fiigure leaves no room for doubt as 
to the identity of this form. 

t Xtoa U S. Nat. voL 47, 1914, p. m 
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BULBPXDQTIS AIBATA fvktor md SofMiliotor. 

Palindia albata Fxldee and Eoobkhofbr, Raise Novara^ Lep., 1872, pi. Ill, 
fig.l. 

Palindia magdalmtiB Bar, Ann. Soc. Ent. France, (5), vol. 6, 1876, p. 434, 

Ten specimens are before me from French Guiana. 

BULBPIDOTIS OUOCCO, new species. 

Small; costo-subapical orange spot large; costa alternating orange 
and metallic blue with a white spot near the middle; sub-basid line 
with white central spot ; marginal line widely expanded in the middle. 
Hind wing with costal lialf whitish, the rest brown with faintly indi- 
cated purplish outer half-band. Fringe white, interrupted below the 
middle by a small dark speck. Expanse, 15 mm. 

Type, — Cat. No. 15711, U, S. Nat. Mus.; St. Jean, Maroni River, 
French Guiana, July, 1904 (W. Schaus). 

BXTLBPmOTIS GUTTATA Feldsr and Rogsnbofer. 

Palindia guitataPviiAim and Rogenhofkr, Keise Noxm,ra, Lep., 1872, pi. Il l, fig. 3. 

Palindia micra Bar, Ann. Soc. Ent. France (5), vol. C, 1870, p, 433. 

Forty-three specimens are before me from French Guiana, Panama, 
Costa Rica, and Nicaragua. 

BULBPmOTIS PBRLATA GneoAe. 

Palindia perlata Gubn^b, Spec". Gen., vol. 6, 1852, p. 279. 

Palindia spectabilis Walker, Cat. Brit. Mus., l»ep. Hot., part 15, 1868, p. 1767. 

Forty-one specimens are before me from Brazil, French Guiana, 
Panama, Costa Rica, and Nicaragua. Very close to guttata^ but 
diflfering in many details. The two silvery spots are not infrequently 
confluent, occasionally forming a band, which in one specimen is 
narrow, almost as in albata, 

BULBPmOTZS DBTRACTA Walker. 

Palindia detracta Walkbr, Cat. Brit. Mus., Lep. Het., part 12, 1857, p. 847. 

Described from Brazil. 1 have eight from Brazil and Paraguay. 

BX7LBFXDOTIS TBSTACBICBPS Felder and Rogenbofer. 

Palindia teataceiceps Fbldkr and Roqenhofbr, Roise Novara^ Lep., 1872, pi. Ill, 
fig. 16. 

Palindia alhula Bar, Ann. Soc. Ent. JYance, (5), vol. 6, 1876, p. 20. 

I have nine specimens from Venezuela, Panama, and Costa Rica. 

BULBPUOOTZS AIABASTRARIA HUtmer. 

EuUpidotia alabastraria HCbkbr, Verz. bek. Schmett., 1816, p. 291. 

Eulepidotia alabaatriaria HCdner, Zutr. exot. Schmett., 1818, p. 22, figs. 311-^12. 

Palindia puncUingulaia Walker, Cat. Brit. Mus., Lep. Het., part 12, 1867, p. 848. 

Palindia alabastraria Butler, Ent., 1892, p. 190. 

Thirty-six specimens are before me from Brazil, French Guiana, 
Venezuela, Panama, Costa Rica, and Mexico. This nftnriA was 
introduced into the North American faunal list by Hulst as a Qeome- 
trid,* lately corrected by Swett.* 

1 Bm Bldl. £3, U. B. Nat. IfW., 1*08, p. 810, No. 8486. IOhi. Bat., Vol. », 1807, p. lOjT 
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BULBPIDOns PtTLCHBLLA B«r. 

Palindia pulchella Bab, Ann. Soc. Bnt. France (5), vol. 6, 1876, p. 245. 

This is not before me. Butler makes it a synonym of alabastraria, 
but none of my series of tliat species show the little bar close to margin 
of hind wing seen in Bar's figure, so I hold the name separate. 

StJLBPmOTlS HSMULBUCA Ouen4e. 

Palindia h/mxUma GubkI^.b, Spec. Gen., vol. 6, 1852, p. 275. 

One specimen from Brazil is before me. 

BXJLBPIDOnS MXCROLBUCA, new fpedee. 

As in hemileuca Guenfie, except that the basal white space of fore 
wing is filled in with black and brown scales nearly down to vein 1 . In 
hemileuca this space is white with a black spot on costa and dot 
below. Expanse, 29 mm. 

Type . — ^Male, Cat. No. 15712, U. S. Nat. Mus.; Rio Janeiro, Brazil 
(Schaus collection). 

Tliis may be an aberration of hemileuca^ but my series of both 
forms is so limited that I can form no idea of the range of variation. 

BULBPmOnS VmCBNTlATA StoU. 

PhaUena Geometra vincentiata Stoll, Suppl. Cramer^e Pap. P^xot., 1791, p. 39, pi. 8, 
fig. 3. 

Palindia vincentiata Bah, Ann. Soc, Ent. Prance (5), vol. 6, 1876, p. 9. 

This is not before me. 

xuLBPmons orn ata bm. 

Palindia omata Bab, Ann. Soc. Ent. France (5), part 6, 1876, p. 11. 

I have seen no specimens of this species. 

BTTLSPmonS CAUDATA H«rrlch*8cliMl!er. 

Palindia caudata Hbbrich^SchXffer, Exot. Schmott., 1853, fig. 136. 

Palindia cavdata Walker, Cat. Brit. Mus., part 12, 1857, p. 850. 

Described from Surinam. I have a single specimen from Panama. 

BULBPIDOTIS HBRMURA Scluiiit. 

Palindia hennura Schaus, Joum. N. Y. Ent. Soc., vol, 7, 1898 (June), p. 119. 
Palindia evadena Dbucb, Biol. Cent.-Amer., Lep. Het., vol. 2, 1898 (August), 
p. 500. 

Thirteen specimens are before me from Mexico, Costa Rica, and 
Venezuela. 

BULBFXDOTXS MODBSTULA HMrtch-ScliMtttr. 

Palindia modeatula Hbbrioh-SchXffbb, Corr.-bl. xool.-min. Ver. Regensb., 
vol. 22, 1869, p. 153. 

PaHruHa modeatula MOsohlbr, Abh. nat. Senck. Ges., vol 14, 1886, p. 193. 

I have eight specimens from Cuba. 
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mVLJmXXmB MICCA Drac*. 

Falindia vfwxa I>kucb» BioL Oent-Amer., Lep. Het., vol. 1, 1889, p. 819. 

Eleven BpecimenB are before me from Mexico, Costa Rica, and 
Venezuela. Tbis is the continental form of Tnodesiula Ilerrich- 
Sch&ffer. 

UNPLACED SPECIES. 

PALmniA PRIMOLmA Dnaee. 

PaUndia primulina Dbucs, Ann. Ma^. Nat. Hist., (7), vol. 5, 1900, p. 518. 

Evidently a peculiar and characteristic species, unlike anything 
known to me. The following is Mr. Drucc's description: 

ifflii!.— Head, antennae, collar, tegulae, thorax and abdomen pale primrose-color; the 
under side of the thorax, abdomen, and legs white. Primaries and secondaries pale 
primrose-yellow; primaries, the costal margin edged with white, three curved chrome- 
yellow bands cross the wing from the costal to the inner margin, the first two bands 
nearest the base, the tliird beyond the cell; the marginal line white, with minute 
black dots; the fringe chrome-yellow; secondaries with a few metallic scales near the 
anal angle, above which is a short chrome-yellow line; the under side of both wings 
pale primrose-yellow. 

^ Expanse, 1 inch. 

Hah, — Colombia, Valparaiso (Mus. Hruae), 

PAUNDIA RSFLEXA Herrkh-SchUtsr. 

PaZtndia r«/exa He KK icH-ScHAFFER, (brr.-Blatt zool.-min. Ver. Begensb., vol. 22, 
1869, p. 154. 

Easily to be recognized by the very peculiar secondary sexual 
character of the male, a round, white, hairy lappet on the costa 
above. I have seen notliing at all approaching such a structure. 
The following is Hcnich-Schfi^ffer’s description: 

114) reflexa HS. 489/625. foom. — 449/1047 mas. — Kleiner als enrinna^ Hfl aiif R 8 
sehr schwac'h geeckt. Rostbraun, Vflmit2ganzgeraden,gegen den IR divergirenden 
QStreifen, von 1/3 und 2/3 des VR und weisser W der Pranzen. Auf den Hfl nur ein 
weisser Schragstreif in Z 1 a als innere B^enzung oines rostrothen Flockes. Beim 
kleineren Manne sind boide Streife der Vfl undeutlicher, weniger divergirend, dor VR 
aber hinter dor Mitte in einen grossen, halbscheibenfOrmigen, weisaen, rothbraunge- 
wimperten happen nach oben umschlagen. 

Recently Mr. Schaus and the writer, in considering the identifica- 
tion of Herrich-Schkffer^sname, haf e concluded that it is probably not 
a Palvndia at all, or even a Noctuid, but is an earlier name for Paridr 
nea TiolopJisealis Ragonot, a Pyralid of the subfamily Chrysaugines. 

PAUNDIA STRIATARU Citmsr. 

Phalmim Geometer striataria Cbaher, Pap. Exot., vol. 4, 1782, p. 125, pi. 356, flg. F. 

Palindia etriata Giteni^b, Spec. Gen., vol. 6, 1852, p. 278. 

PaKndiaetriatia Hbbbiob-SobXffeb, Oorr.-Blatt zool.-min. Ver. Regens., vol. 22, 
1869, p. 153. 

Unknown to Guen^e (1862), who placed it in Palindia from his 
interpretation of Cramer’s figure. Also unknown to Walker,^ who 
follows Gu6n£e. Herrich-Sdi&fler had a specimen from Cuba which 


1 Cat. Brit. Moa., Lap. Hat*, p«t 12, 1857, p. 880. 





MO. 2046. 


THS &ENERA PALIN DI A AND DYOMYX^DYAR. 


118 


he describes at some length. Bar, overlooking Herrich-Scliaffor^s 
work, considers striataria ‘Sine Palindidse bion douteuse. Tlie 
species is very strongly marked and should bo easily recognizable. 

PALINDIA SCITA Walker. 

Palindia scitaYI Char, undos. Lop. Hot., 1869, i>. 39. 

Sir George Hampson has kindly drawn my attention to this de- 
scription. It appears to represent a form quite unknown to me. 
No locality is given. 


Genus DYOMYX Guen^e. 

Dyomyx Guen£k, Spec. Gen., vol. 6, 1852, p. 281. Typo cimolia Guen6o (first 
species); ciimdin, here designated. 

Vyoniix Bar, Ann. Soc. Ent. IVanco (5), vol. 6, 1876, p. 436. 

Table of the species, 

1. Hind wing witli short tail on outer margin 2 

Hind wing without tail, at most wavy or slightly angulated 5 

2. Disral mark narrow, lunate; white mark on inner margin situated beyond the 

fourth (bent) line 3 

Discal mark wide, oval; white mark on inner margin, if present, following the 
third (straight) line 4 

3. Larger, browner; median line of liind wing bordered with orange; submarginal 

silver line slight alhistriga Schaus. 

Smallor, grayer; median line of hind wing not distinctly bordered with orange; 
sul>Tnarginal silvery line distinc^t egista Bar. 

4. Larger, browner; white mark on inner margin distinct consequena Dyar. 

Smaller, grayer; mark on inner margin faint, yellowish vurricki Holland. 

I-argor, grayer; no light mark on inner mai^n. . furnaia Felder and Rogenhofer. 

5. Fore wing without eye-sixit inferior Herrich-Scli&ffer. 

Fore wing with round eye-spot above inner margins 6 

6. Three inner lines straight, oblique 7 

These lines wavy or l)rokon 14 

7. Lines relieved on a unifonn ground 8 

A solid dark sliade between mid and inner lines 12 

8. Fore wing with terminal dark line relieved by narrow' white or yellow lines on 

each side; median line of hind wing reduced to a dash 9 

Terminal dark line relieved only by faint pale sliades 10 

9. Fore wing uniform purplish; lines with yellow edges ffuenei Bar. 

Fore wing purple-blue on inner half; lines without yellowish edges 

mcgalops Guon^e. 

10. Bubterminal line of forewing pale, distinct throughout janus Bar. 

Sub terminal line faint or obsolete .* 11 

11. Mesial lino of hind wing beneath even; pale lino before terminal Uno of forewing 

above, dotted oca^ Scliaus. 

Mesial line of hind wing beneath orenulate ; pale subtenninal line not dotted ... 12 

12. Ocellus large; reniform free from mesial lino; inner line of hind wing parallel to 

and near outer egistoides Bar, 

Ocellus small; reniform contiguous to mesial line; inner line of hind wing remote 
from outer line, curved, obsolescent herberta Dyar. 

13. Shade between mid and inner lines uniform in width jonesi Schaus. 

This sliade cut off above inner margin : Druce. 

I Ann. Boo. Ent. Franco (3), vol. a, 1875, p. 290. 

34848*'— Proc.N.M.vol.47— 14 S 
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14. Median area with dark filling between the linee 15 

Median area without dark filling 17 

15. Dark area from inner to outer line and continued in a patch to outer margin 

ora Dyar. 

Dark area confined between the inner and median lines 16 

16. Hind wing olive yellow with dark brown angled area from base; marginal mark 

large, silvery, with black strieB juno Moschler. 

King wing brown ; marginal mark slight, rather inconspicuous. . volmnica Scliaus. 

17. Hing wing with subocellatc black spots on outer margin 18 

Hind wing witliout such B|x>ts, all fuscous with a narrow orange terminal edge 

ancea Cram(?r. 

18. Small; hind wing with single marginal oc^ellus pladda Schaus. 

Large; hind wing with three marginal black occllato dots dnwlia Guen^e. 

DYOMTX ALBISTRZOA Schsut. 

Palindia albistriga Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 58. 

I have the type and two other specimens, all from Costa Rica. 

D70MYX SOISTA Bar. 

Dyomix egista Bab, Ann. Sck!. Ent. France (5), vol. 6, 1870, p. 439. 

I have six from British Guiana, Venezuela, Panama, and Costa Rica. 

DYOMTX CONSBQX7BNS Dyar. 

This will be more fully described in my fourth Mexican paper, 
I have five cotyi)es from Mexico, Panama, and Venezuela. 

DYOMYX MBHIUCKI Holland. 

Palindia merricki Hoi.land, Ent. Nows, vol. 13, 1902, p. 172. 

Palindia merricki Dyar, Proc. Ent. Soc. Wash., vol. 14, 1912, p. 194. 

Nine specimens are before me, all from Venezuela. The species 
was described from Pennsylvania, presumably from a stray specimen. 

DYOMYX FUMATA Felder and Rogenbofer. 

Palindia fumata Felder and Koqrnhoper, Keise Novara, Lep., 1872, pi. Ill, 
fig. 17. 

EulepidotU mabis Butler (not Guen4e), Trans. Ent. Soc. Lond., 1879, p. 29. 
Palindia mabia Dkuce (part, not Guen6e), Biol. Cent.-Amer., Lop. Het., vol. 1, 
1889, p. 317. 

This is not before me. Butler misidentifiod Guen^e^s mabia, 
apparently by following Walker^s arrangement in the British Museum. 
Dnice quoted the synonymy from Butler, though ho probably had 
the true mdbis before him. 

DYOMYX INFERIOR Herrlcli-Sclillflor. 

PoXindw tn/erior Hbbrich-Schapfkb, Corr. Bl., zool.-min. Ver. Kegensb., vol. 22, 
1869, p. 153. 

Dyomyx lineata Druce, Biol. Cent.-Amer., Lop. Hot., vol. 1, 1889, p. 320 (female). 

Seven specimens are before me from Brazil, Panama, Costa Rica, 
and Mexico. Druce figures as male and female two different species. 
I restrict the name to the female figured in the Biologia, plate 29, 
fig. 26. 
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DYOMTZ OUENKI Bar. 

Dyomix giienei Bar, Ann. Soc. Ent. Prance (6), vol. 6, 1876, p. 442. 

This is not before me. Bar^s figure seems excellent. 

DTOMTZ MSOALOPS Otten^e. 

Dyomyx megalops Gubn^e, Spec. Gen., vol. 6, 1852, p. 282. 

I have not seen specimens. Guenfie^s figure is very sketchy, but 
probably recognizable. 

DYOMYX JANUS Bar. 

Dyomix janus Bar, Ann. Soc. Ent. Prance (5), vol. 6, 1876, p, 441. 

Not known to me in nature. 

DYOBfYX OCALA Schaua. 

Dyomyx ocala ScuAua, Ann, Mag. Nat. Hist. (8), vol. 7, 1911, p. 61. 

The male typo is before me. Mr. Schaus had associated with it 
another specimen as the female, but I consider this specimen to belong 
to the next species. 

DYOMYX BOISTOIDBS Bar. 

Dyomix egistoules Bar, Ann. Soc. Ent. Franco (5), vol. 6, 1876, p. 440. 

A single female from Costa Rica is before me, agreeing well with 
Bar^s characterization. It is mentioned above under ocala, 

DYOMYX HBRBBRTA, naw apeclea. 

Dyomyx lineata Bruce male (not female), Biol. Cent.-Amer., Lep. Ilet., 1889, 
pi. 29, fig. 24. 

Brown, wdth faint puri)le irridcscence over whole of fore wing, 
very faint on bindwing; line^ slender, straight; subbasal half line, 
to vein 1 , parallel to iimer line, which runs from inner fifth of costa 
to inner third of inner margin; mesial lino a little broader and less 
rigid than the other, slightly bent at median vein, touching inner 
side of small black ocellus on vein 1, which has white pupil, orange 
ring and brown outer ring; reniform vague, rather narrow, lunate, 
defined by iimer and outer curved lines; outer line bent above vein 7, 
lost below 2, a brown marginal lino, edged on both sides by pale lines. 
Hindwing with a line across disk, running close to margin, twice 
angled but not dentate, followed by a narrow dull orange streak and 
a blue-gray powdery area, which runs upward to about veiti 5 ; two 
distant narrow white marginal lines; a small black dot between them 
opposite the outer angle of the middle line. This spot has an orange 
edging but is scarcely ocellate. Beneath a common mesial curved 
cronulate line, the hind wing with a straight shaded arc within it. 
Expanse, 43 mm. 

Coiypes. — Two females, No. 16713, U. S. Nat. Mus.; St. Jean, 
Maroni River, French Guiana, April, 1904 (W. Schaus) ; Sixola River, 
Costa Rica^ March, 1907 (W. Schaus). 
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DTOBCTX JORBSI Sdituf. 

Dyonufx joriesi ScuAUS, Joiim. N. Y. Ent. Soc., vol. 6, 1808, p. 120. 

Dyomyx ohltqmta Schaus, Ann. Mag. Nat. Hwt. (8), vol. 7, 1911, p. 62. 

I have the unique types of jonesi from Brazil and ohliquata from 
Costa Rica. Both are males and almost identical. 

DYOMYX ZATBS Dnice. 

I>yomyx zaies Duucb, Biol. Ceni.-Amer., Lep. Het., vol. 2, 1898, p. 500. 

Two specimens are before me from Costa Rica. 

DYOMYX ORA Dm* 

To be more fully described in my fourth Mexican paper. I have a 
female from Mexico and another from Panama. This is not improb- 
ably an ornate variety of D. cim4)lia Guen^o. 

DYOMYX JUNO MtffdUer. 

Dijtmyx juno Moschler, Abh. Senck. Nat. Gee., vol. 14, 1886, p. 197. 

This is not before mo. 

DYOMYX VOLCANICA Scluiat. 

Dyomyx voloanua Schaus, Joum. N. Y. Ent. Soc., vol. 6, 1898, p. 119. 

The typo and three other Mexican specimens are before me and two 
from Costa Rica. 

DYOMYX PI.ACIDA Schtns. 

Dyomyx placida Schaus, Ann. Mag. Nat. Hist. (7), vol. 8, 1901, p. 89. 

Six specimens are before me from Mexico, including the type. In 
one specimen the whole median space is ocherous. 

DYOMYX CIMOLIA Oueiide. 

Dyomyx cimolia GuENiE, Spec, Gen., vol. 6, 1852, p. 282. 

Dyomyx pavo Walker, Cat. Brit. Mub., I^ep. Het., part 15, 1858, p. 1769. 

Two specimens from Mexico are before me. 

DYOMYX ANCBA Cramw. 

Phalxna Noctua ancea Cramer, Pap. Exot., vol. 4, 1782, p. 72, pi. 324, fig. G. 
Platyja^ ancea IIObnkr, Verz. bek. Sclimett., 1816, p. 268. 

Dyomyx ancea GuKSiiK, S|>ec. Gen., vol. 6, 1862, p. 282. 

Dyomyx ancea Walker, Cat. Brit. Mus., Lep. Hot., vol. 12, 1857, p. 854. 

Unknown to me except by Cramer^s figure. The figure is bad, but 
seems nearest to dmolia Guen6e of anything before me. I have so 
few dmolia that I can not form a good idea of the extent of its varia- 
tion. 


1 The type of Plaipja Httbner mnst be taken to be umminea Cramer (first sfieoies), designated by Harnp* 
son (Moths of India, vol. 2, 1S04, p. 539). 



NEW GENERA AND SPECIES GF AMERICAN 
BRACHYRHYNCHOUS CRABS. 


By Mary J. Rathbun, 

Aidstani Outator of Marine Invertebrates, United States National Museum. 


The forms here described belong to the group formerly “known as 
the Catometopa or Grapsoidea. The typo-specimens of three of the 
species are in the Museum of Comparative Zoology and were kindly 
lent for description through Pr. Walter Faxon; paratypes of the 
same as well as types of the remaining species are in the United States 
National Museum. 

FAMILY GONEPLACIDa^. 


Subfamily 

TRIZOCARCINUS,' new genus. 


Ty2>e of (he genus . — Trizocarcinus dentatus (Rathbun). 

Carapace deep, subquadrilateral, broader than long, with little dis- 
tinction of regions, convex fore and aft and from side to side. Fronto- 
orbital border about three-fourths of the greatest width of the carapace; 
antero-latoral borders arched, 


dentate. Front square-cut, 
straight, between one-third and 
one-fourth the width of the cara- 
pace, faintly notched in the mid- 
dle, deeply separated from the su- 
pra-orbital angles. Upper margin 
of orbit with two distinct notches. 
Basal segment of antenna short, 
the flagellum standing loosely in 
the orbital hiatus. The anten- 
nules fold transversely. Buccal 
cavity increasing in width dis- 
tally, maxiUipeds widely gaping, 
their merus-joint with concave an- 
terior margin, the antero-extemal 



FlO. l.—TRKOCARaNUS DENTATUS, VENTRAL VIEW 
OF LEFT SIDE OF CARAPACE OF MALE Tii’PE, SHOW- 
ING STRIDULATINO RIDGE, X 5. 


lobe projecting forward not outward. Efferent branchial chaimols well 
defined, A stridulating ridge formed of parallel strife runs obliquely 
backward from the antero-extornal angle of the buccal cavit}^ ; it is 


played upon by a short ridge on the merus of the chelipeds. Cheli- 


1 TpAoi, to oreftk, to grate; 
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peds equal, much more massive than the legs. In both sexes all seven 
abdominal segments are distinct and in the male the third segment 
covers the whole width of the sternum between the bases of the last 
pair of legs. 

This genus is closely related to Cardnoplax ^ of the Indo-Pacifio 
region, but differs chiefly in the form anjd disposition of the maxil- 
ipods, the separation of the front from the orbit, and the ])reBence of 
stridulating apparatus. 

TRIZOCARCUnrS DBNTATUS (lUthbun). 

Plato 1 . 

Cardnoplax dentatics Rathbun, Proc. U. S. Nat. Mua., vol. 16, 1893, p. 243. 

Type-locality. — Gulf of California, lat. 29° 40' N. ; long. 112° 57' 
W., 76 fathoms, green mud, temperature 59° F., station 3010, IT. S. 
Fisheries steamer Alhaiross, 

Type. — Cat. No. 17462, U.S.N.M. 

Distribution. — Gulf of California, 30 to 76 fathoms, green and gray 
mud, temperature 59° to 62° F. 

The stridulating ridge on the pterygostomian region is crossed by 
about 70 fine strice. A short, complementary ridge exists on the 
lower proximal margin of tlie inner surface of the ami and is crossed 
obliquely by 10 or 11 stria3. 

Subfamily F;BION’OI»3L.A.OIlSr-aD. 

CYRTOPLAX,* new genus. 

Type of the genus. — Cyrtoplax spinidentata, (Benedict). 

Carapace much broader than long, convex longitudinally and 
transversely. Regions well marked. Antero-lateral margins arcu- 
ate, dentate; postero-lateral margins converging. Fronto-orbital 
width three-fifths of width of carapace. Front advanced, lobes arcu- 
ate, separated only by a furrow from the orbital margin. Eyestalks 
tapering, corneeD small. Basal joint of antenna rather wide, inner 
angle just touching the front; flagellum standing in the orbital hiatus. 
Buccal cavity widening distally; maxillipeds gaping, merus broader 
than long. Chelipeds stout, unequal, wrists subtriangular in dorsal 
aspect, bispinoso; palms high, fingers strongly deflexed. Le^ long 
and slender; dactylus of last pair upeurved. The first and third 
abdominal segments of the male do not cover the sternum; the thirds 
fourth, and fifth segments are fused. 

This genus is much further removed than Eucratopsis from the 
Xanthid genus Panopeus. The carapace is much broader than m 
Eucratopsis, the eyestalks are slenderer, the eyes smaller, and the 
base of the male abdomen wider, but the first segment does not cover 

t Milno Edwards, Ann. Sci. Nat., ser. 3, vol. 18, 1852, p. 104 (128). 

I ttmkt convex; *^44, anything flat and bioad, oarapaoa. 
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the sternum; the slender, doflexed fingers of the chelflB, and the 
strongly upcurved dactyli of the last pair of legs also separate the 
genus from Eucratopais, 

CYRTOPLAX SPmiDENTATA (B«n«dlct). 

Plat-c 2. 

Ewratoplax apinidmtata Bekedict, Johns Hopkins Univ. Circ., voL 11, 1892, 
p. 77. 

EuaraiopaiB apinidentata Rathdun, Bull. U. 8. Fish Comm, for 1900, vol. 2, 
1901, p. 11. 

Type-locality, — J amaica . 

Type. Cat. No. 17219, U.S.N.M. 

Distribution, — Jamaica; Porto llico; Trinidad. 

CHASMOPHORA,inew genus. 

Type of the genus,- -Chusnwphora macrophthdlma (Rathbun). 

Carapace very broad, aubcylindrical, very convex longitudinally, 
mucdi less so transversely; antero-lateral margin short, dentate. 
Fronto-orbital border about four-fifths 
the width of the carapace. Front sepa- 
rated from the orbital angle by a fur- 
row. Eyes stout, liUing the orbit; lower 
margin of orbit with a large outer sinus. 

Basal joint of antenna) not reaching the 
front, flagellum standing in the orbital 
hiatus. Buccal cavity widening anteri- 
orly, entirely filled by the outer inaxil- 
lipeds; distal angle of raerus of maxillipeds 
prominent. Right cheliped of medium 
size ; loft not known. Legs slender. First 
segment of abdomen of female very broad, but not covering the whole 
width of the sternum; third segment narrower. It is probable that 
in the male these segments have a similar relation to the sternum. 

Near Euryplax Stimpson,* in wliicli the antennal flagellum is 
widely removed from the orbit by a large process of the basal joint. 

CHASMOPHORA BftACROPRTHALMA (Rathbun). 

EuenUopaia macropkthalnut Rathbun, Proc. U. 8. Nat. Mus., vol. 2t, 1898, p. 601, 
pi. 43, figs. 3 and 4. 

Type-locality, — Panama Bay, lat. 7® 56' 00" N.; long. 79® 41' 
30" W., 51.6 fathoms, green mud, station 2805, U. S. Fisheries 
steamer Albatross, 

Type,— Chi, No. 21691, U.S.N.M. 



PlO. 2.— CUASMOPnOBA MACBOPUTHAL* 
MA, ANTSmOB VIEW OF ORBIT OP TYPE 
FEMALE, BHOWINO HIATUS, IN WHICH 
LIBS THE ANTENNAL FLAGELLUM, X 
ABOUT 20. 


» opening; an orbit. 

• Ann. Lyo. Nat. Hist. N. V., vol. 7, 1859, p. 60. 
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Family GRAPSIDiE. 

SixbfkaXLUr &JEUUP&XNJ3B1. 

PLANKS BCAKXHUS, new 
Plate S. 

Type^locdlity. — At sea, west of Lower California, in lat. 23° 49' N.; 
long. 127° 50' W.; D. D. Raiilet, collector. 

Type. — Male, Cat. No. 6065, Mus. Comp. Zo6l. One malg, 1 female, 
paratypes, Cat. No. 22833, U.S.N.M. 

Dimensions. — Male type, length 17.6 mm., width 19.3 mm., width of 
front, 10 mm. 

Carapace convex antero-postcriorly and from side to side; surface 
covered with punct» and line reticulations; coarser striae cross the 
anterior half transversely and nearly all the branchial region ob- 
liquely. Surface of front covered with short 8tria3 and minute gran- 
ulation; free edge arcuate and faintly bilobed, each lobe appearing in 
front view slightly bilobed; edge a raised finely granulated rim; j)ost- 
frontal lobes low. Anteio-latcral margins convex, with one blunt 
tooth behind the tooth at the angle of the orbit; postero-lateral mar- 
gins nearly straight, convergent. 

Cholipeda equal, massive; upper and lower margins of arm trans- 
versely striated, inner expansion irregularly denticulated; outer sur- 
face of wrist finely striated, tooth at inner angle blunt; surface of 
palms nearly smooth, sliining, punctate, upper surface rounded, cov- 
ered with finely granulated longitudinal lines which become oblique 
proximally. Fingers stout, prehensile edges narrowly gaping, den- 
tate, a larger tooth at middle of fixed finger. 

Legs short and broad; third foot one and one-half times as long as 
carapace; merus of third pair three-fifths as broad as long; dactyli 
short and stumpy, armed with coarse spines. 

Many species of Planes have been described in the past, all of 
which are referable to variations of P. minutus; * but this form ap- 
pears to be distinct. It has a great resemblance to Pachygrapsus 
also, and forms a link between the two genera. 

From Planes minutus it differs in its broader carapace, somewhat 
depressed about the middle instead of uniformly convex; in the 
postero-lateral margins being nearly straight as in Pachygrapsus^ not 
arcuate as in Planes minutus; in the more extensive striation of the 
dorsal surface; in the broader basal joint of the antenna; the 
broader merus-joint of the outer maxilliped, both its inner and outer 
lobes being more strongly developed; in the feebler dentation of the 
distal end of the iimer expansion of the arm. 


> Oaneer minutus liniUBUi, Sjptt K*t., ed. 10, 17M, vol. 1, p. m. 
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Out species roscmblos Pachygrapmis crassipes RandalP but the 
carapace is narrower and more convex, the post-frontal lobes lower, 
the lateral tooth not acute nor prominent, the postero-lateral margins 
less convergent, dorsal slriss finer and more broken, those of the 
branchial region less extensive, palm without a definite marginal line 
above, last four segments of the abdomen of the male more regularly 
triangular. 

©ut>faTnily XTA.Ii.XTN'IN’J^K. 

• CYRTOORAPSUS ALTIMAKUS. new speciM. 

Plate 4. 

Type-locality , — San Matias Bay, Patagonia; Hassler Expedition. 

Additional locality , — Rio Grande do Sul, Brazil. 

Type , — Male, Cat. No. 0126, M.C.Z. Two male paratypes in U. S. 
National Museum, Cat. No. 22835. 

Dimensions , — Length of carapace of typo male 16.8 mm., width of 
same, 18.4 mm. 

This species wliile closely related to C, anyiilatus Dana,^ which 
inhabits the same region, is much smootlier and less ornate so that 
there is no likelihood of their being confused. 

The carapace is not strongly aroolated though the regions are well 
defined; the gastric region lacks the beaded transverse ridge charac- 
teristic of the older species. The surface is densely covered with fine 
depressed granules and somewhat less numerous puncta?; it appears 
almost smooth to the naked eye, while in angulatus the surface 
is obviously roughened with coarser granules. As to shape, the 
carapace has no sharp lateral angles, the antero-lateral margins are 
shorter than in angulatus, and the postero-lateral margins are longer 
and subparallel to each other. The antero-lateral margins have four 
teeth, including the orbital tooth, but they are small, especially the 
last two, and do not project beyond the marginal line; the intervals 
between the teeth diminish successivelj’’ in length. There is no indica- 
tion of a postero-lateral tooth. 

The front is relatively wider than in angulatus and is feebly emar- 
ginate at the middle; the orbits are correspondingly smaller. 

The outer maxillipeds have much the same shape in the two 
species, but in aliimanus they are shorter and wider and. the gape 
narrower. 

The palms in the adult male are much higher in our species, espec- 
ially at the distal end, and the movable finger is strongly deflexed; 
the immovable finger is nearly horizontal; there is a triangular space 
between the fingers for their proximal half only. 

1 Joum. Acad. Nat. Sci. Fhila., vol. 8, 1839 (1840), p. 127. 

* Proc. Aoad. Kftt. Sd. Phila., vol. 5, 1851, p. 350; Crust. U. S. Eacpl. Exped., vol. 1, 1852, p. 352; aUu, 

Pl* 83, fig. 
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Legs narrower than in angulatw, second and third pairs subequal; 
propodal joint and proximal part of terminal joint of first three pairs 
fringed with liair on the posterior margin; last two joints and distal 
part of carpal joint of last pair fringed with hair on both margiiiK. 

The abdomen of the male is narrower and more, oblong than in 
angulatus, and the appendages of the first segment slenderer. 

PLATYCHIROORAPSirS TYPICUS, new ipectot. 

Plato 5. 

Aspidograpsus typicus KRfivKR, MS., Ck>penhagon Museum. 

Platychirograp/nut speciabilis Rathbun, Proc. U. S. Nat. Mus., vol. 22, 1900, p. 

279 (part); not P. apectabilis do Man, 1896,^ 

Type-locality . — Macuspana River, Montocristo, Tabasco, Mexico; 
140 miles from the sea, altitude over 100 feet; collected by E. W. 



6 


FlO. 3.— rL4TTCHIBOORAPSUS TYP1CV3. O. OUTXE lODE OF lAROE CHELA OF MALE W 

Halifax Museum, nat. size. b. Upper view or same, mat. size. c. Outer side 
or large ciiel\ or small male from Mexico, Cat. No. 10H63, X H* 

Nelson and E. A. Goldman, Biological Survey, U. S. Department of 
Agrictilture; 1 male. 

AddUiorud localities. — ^Mexico; received from the exhibit by Mexico 
at the World’s Columbian Exposition; 1 male. Gulf of Mexico; 
1 male (Copenhagen Mus.). One large claw from an unknown 
locality (Halifax Mus.). 

TVpe.— Cat. No. 23761, U.S.N.M. 

Dimensions . — ^Male t 3 T>e, median length of carapace 42.6 mm., 
width 51 mm. Male from Mexican exhibit, length 27.2 mm., width 

> Zool. Am., UM, No. SOe, p. at3, text flg.; labrb. Bemboii. WiH. Anit., vol. U, UBS, p. V7, p). 8, fl(l. 
4.t«,4»,4*pl.S,fl*.4c. 
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32.5 mm. As 4 specimens from different localities in Mexico agree 
in presenting certain characters which separate this form from the 
African P. spectdfnlis de Man^ it seems best to consider it as a distinct 
species. 

Hie foxirth tooth of the lateral margin is farther back than in 
spectabilis and the postero-laterul margins behind this point are less 
cionvergent and more nearly parallel. 

The margin of tlie front is more distinctly 4-lobed and the median 
sinus is larger and more U-shaped. 

The dorsal surface of the carpus is not oblong but of nearly the 
same length and width. 

Tlie mx'rus and carpus joints of the ambulatory legs are narrower 
and their sides more nearly parallel. 

SBSARMA (SBSARMA) VBRLEYI. new epecief. 

Plate 0. 

Type-locality. — Jamaica: Mulgravc (a small village in the (V)ckpit 
country near Ipswich, St. Elizabeth); 1 female collected by Miss 
Verley and received through Mr. P. W. Jarvis. 

Type . — Cat. No. 24940, U.S.N.M. 

Dimensions . — Female type, length of carapace 20 mm., width 
22.8 mm., fronto-orbital width 16.5 mm., width of front 9.1 mm. 

Carapace strongly narrowed anteriorly, convex fore and aft, regions 
and suprafrontal lobes fairly well marked ; of the latter the outer pair 
are narrower than the inner pair and their anterior margin more 
strongly marked. Anterior part of carapace granulated, postero- 
lateral area finely striated. 

The lower margin of the front forms two prominent lobes in dorsal 
view. The sides are oblique and the angles rounded off. 

Upper margin of orbit directed outward and forward, outer angle 
broad and obtuse, the margin between it and the lateral tooth con- 
vex. This tooth is subrectangular with thickened tip. 

Chelipeds of female narrow. Outer surface of arm and wrist 
crossed by short Ihies of granules, upper and outer margins rough 
with short oblique and parallel lines of granules, inner margin irregu- 
larly spinulous. Palms longer than wide, sparingly covered with 
depressed granules, more numerous above and toward the carpus, 
where they are arranged somewhat in rows. Fingers as long as the 
middle length of the palm, prehensile edges irregularly toothed except 
the distal third, whicli has a straight horny edge, tips curved toward 
each other. 

Legs unusually long; the third leg is three and one-fifth times as 
long as the carapace, its merus is four times as long as wide. The 
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legs (as well as the carapace) are nearly naked, only the margins of 
the last two joints (proximal end of the propodus excepted) bordered 
with short hairs with a few longer ones intermingled. The carjjus 
has two prominent lines of granules on the upper surface, the posterior 
of wliich is continued somewhat obliquely on the next joint near its 
margin. 

SBSARMA (SBSASMA) JABVISI, n«« ipMlei. 

Plato 7. 

Type-JocalUy. — Jamaica: Mount Diablo, St. Ann’s; 1 male. 

2)/pe. — Oat. No. 24941, U.S.N.M. 

Dimensions . — Type male, length of carapace 10.7 mm., greatest 
width 12.7 mm., anterior width 10.7 mm., width of front 5.2 mm. 

Carapace narrowed anteriorly, considerably flattened; regions 
and suprafrontal lobes well marked, outer pair of lobes very narrow. 
Surface irregularly punctate and sparingly covered with tubercli's, 
each of which bears the stumps of a tuft of hair. The oblique ridges 
usually found on the branchial regions are few and are broktui into 
short irregular lines. Lateral tooth blunt. 

The front diminishes in width below, the lt)wer margui is convex in 
front view and bilobed in dorsal view. 

ClieKpeds not much enlarged. The outer surface of arm and wrist 
are finely rugulose, margins of arm finely granulate or denticulate 
and not prominent. The chelie are elongate (tlio specimen is perhaps 
not full grown) ; manus rough with a few scabrous granules outside, 
upper margin a shaip crenulated ridge. Fingers irregularly toothed 
within, nearly meeting; upper surface of dactylus finely spinulous, 
almost to the tip. 

Legs very slender, surface rough, sparingly hairy, spine of merus 
acuminate. Third leg about two and one-half tunes as long as cara- 
pace, its merus a little over three times as long as wide. 

SESAUBIA (UOIOMBTOPUS) TAMPICBRSB, new tpMiM. 

Plate 8. 

Type-locality. — Tampico, Mexico; Dr. Edward Palmer; June 1, 
1910. “lives in the soft mud of the river banks”; 4 males. 

Type.— Cat. No. 45794, U.S.N.M. 

Dimensions . — Type male, length 16.1 mm., greatest width (at base 
of second leg) 17.3 mm., width between outer angles of orbit 17.2 mm., 
width of front 9.4 mm., height of front measured from middle lobes 
2 mm., extreme length of propodus of cheliped 13.7 mm., hdght of 
pakn 8.4 mm., length of propodal finger along prehensile edge 6 mm., 
length of dactylus along upper margin 8.6 mm., length of propodus 
of third leg 11.8 mm., greatest width of same 4.2 mm. 
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Carapace perceptibly wider than long, of nearly even width 
throughout, though widening slightly behind. Surface coarsely 
punctate at the middle, finely punctate on the branchial and intestinal 
regions, the punctee more or leas connected by fine grooves*; surface 
of frontal region and antero-lateral angles finely granulate; postero- 
lateral grooves fine. 

Supra-frontal lobes deeply separated, the median groove larger 
than the lateral grooves; middle pair of lobes transversely arcuate; 
outer pair narrower, oblique, trending forward toward the orbit. 
Front relatively broad and low, about 5 times as wide as high, sides 
vertic‘iil, lower margin arcuate in front view, sinuous in dorsal view, 
surface concave in both directions. Upper margin of orbit nearly 
straight, up to the short, acute tooth at the outer 
angle of the orbit. 

Merusof cheliped covered with granulated rugao 
on its outer face; lower outer margin with a well- 
marked subdistal tooth; tooth on upper margin 
nearly obsolete; inner margin denticulate, dis- 
tally expanded and bearing a large tooth. Upper 
surface of carj^us similar to outer surface of 
nierus. Palm massive in the full-grown male, 
as high as its horizontal length, lower margin 
arcuate, upper margin marked by interrupted 
lines of granules; outer surface covered with fine, 
d<'pressed granules, inner surface with much larger 
granules on the more elevated portion. Fingers 
rather long and slender, for the genus, gaping in 
the male except at the tip; prehensUe edges den- 
tate, with 2 or 3 teeth enlarged on each finger. 

Ijegs of moderate length, the third pair about ^ (itolo- 

twice as long as the carapace; merus jomts ventral atew of left 
about two and three-fourths times as long as appendage of first ab- 

Wide, convergmg sbghtly from the middle to the male, x xo. 
distal end. 

Side margins of male abdomen sinuous. Appendages of first seg- 
ment widened behind the tips, which are transverse. 

AUied to S. cinereum (Bose)* and S. miersii Rathbun.* It differs 
from both in the front having parallel sides instead of widening 
below, in the fingers gaping, in the male appendages transversely. 
Instead of obliquely, cut at the tip. Prom 5. cinereum it differs 
also in its narrower carapace, without scattered tufts of hair, longer 
fingers, and narrower male abdomen; from S. miersii m the relatively 
smooth palms, those of miersii being coarsely granulate. 



^ Oraptiu* cinereua Bose, Hist. Nat. Crust., vol. 1, 1802 (an X), p. 7M, pi. 5, fig. 1. 

• Stiorma {HoUmHoput) inUr$U Rathbun, Proc. Biol. Soo. Washington, vol. 11, 1807, p. 91. 
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* TJCA MOZOLZFSRA,! new tpeclee. 

Plate 9. 

EurydieluM monili/er L. Agassiz, MS. label. 

T)/pe--hcality.' Mexico; Capt. C. P. Stone, TT. S. N., 

collector, 1859. 

Type. — Male, Cat. No. 1578, M. C.Z.j 1 male paraty])c in Tl. S. 
National Museum, Cat. No. 22180. 

Dimensions . — ^Ijcngth of carapace of type male 28.7 mm., width at 
aiitero-lateral angles 45.4 mm. 

This is the Pacific representative of the well-known fiddler crab 
with narrow front and broad fingers, Vea maracoani (Latreille)*, 
which is distributed on the Atlantic coast of South America from 
Cayenne to Rio de Janeiro. 

U. monUifera is considerably larger than maracoani, as the carapace 
of a large specimen of the latter measures 22X34 mm. There is no 
raised or granulated line bounding the dorsal plane on either side, 
but the dorsal rounds smoothly into the lateral surface. As in 
maracoani the anterior margin of the carapace or su])orior margin of 
the orbit is transversely smuous, forming a triangular tooth at the 
antoro-lateral angles, and the front between the eyes is extremely 
narrow and spatuliforra, its median furrow linear ajul not reaching 
the broadest part of the spatula. 

The lower margin of the orbit is deeply crenated or turroted 
throughout. 

The large choliped of the male is much smoother than hi the Atlan- 
tic form. The inner border of the arm has a large lamhiar expiyision 
directed upward, edge arcuate, denticulate. The wrist is more 
elongate than in maracoani. The tubercles of the jialra are few and 
indistinct. Fingers quite smooth except at the margins and at the 
base of the dactylus, where there are a few depressed tubercles. On 
the immovable finger there is, as in maraaoani, a raised line just above 
the lower margin and continued backward on the palm; there is, 
however, no broad lobe or tooth on the proximal half of the prehensUo 
edge. The movable finger has a different sliapo from that of the 
allied species; while the upper mai^in is a regular and moderate 
curve, the prehensile edge is concave for its basal throe-eighths, then 
straight to near the tip, forming a small tooth at the meeting of the 
two lines; this brings the widest part of the finger just proximal to its 
middle. In maracoani, the widest part of the finger is near its distal 

1 1 tow adopted tto spootao nama uaad by Prol. Lotda Agaiisii on a Muteum labol, but httlierto 
unpublislMd. 

* Ocfpode nutraeoani Latrellle; Hist. Nat. Crust., vol. 6, 1803 (an XI), p. 46. 

QtlaHmut Maracoani Milne Edwards, Ann. Sci. Nat., ser, 3, vol. 18. 1862, p. 144 [108J, pi. 3, nga. 1-16. 
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third, and the whole of the distal half is much wider than in the new 
species. The spiniform finger tips are not strongly bent in monilifera. 

The ambulatory legs are almost bare except the dactyli. 

The chief difference in the form of the male abdomen of the two 
species lies in the penultimate segment: in monilifera it is less than 
twice as wide as it is long; in mavacoani just twice as wide as long. 

UCA MUSICA. MW tpecldt. 

Plate 10. 

Oelasimus gihbnsus Streets (not Smith), Bull. U. S. Nat. Mus., vol. 7, 1877, 
p. 113. 

Uca Btenodactyla Ohtmann, Zool. Jahrb., Syst., vol. 10, 1897, p. 356 (part). 

Uca stenodaciyliis Rathbun, Proc. U. S. Nat. Mus., vol. 21, 1898, p. 603 (not 
synonymy). 

Type^locality. — Pichilinque Bay, Gulf of California, U. S. Fish- 
eries steamer Albatross, 1888; 1 male. 

Type. — Cat. No. 22081, U.S.N.M. 

Distribution. — From San Diego, California, to Mazatlan, Mexico; 
occasionally farther north. San Diego (Ortmann)j San Bartolomfi 



Flo. 6.-' Uca mosica. o. Lower view of large (left) chela of male 
TYPE, SHOWINQ STRIDULATINQ BIDOE, X 3 ^. b. ANTEBIOB (LOWER) VIEW 
OF PORTION or FIRST LEFT AMBULATORY LEO OF MALE TYPE, SHOWINO 
ORANULEfl WOICa PLAY AGAINST BTRlOULATmO RIDOE, X 3). 

Bay, Lower California (Lockington) ; La Paz (Streets), specimens in 
United States National Museum; Guaymas Bay, William Palmer, 
collector; Mazatlan, C. II. Gilbert, collector; Seattle, Washington, 
D’Arcy W. Thompson, collector, photographs of large chela in United 
States National Museum; Vancouver Island, B. C., photographs 
received from C. F. Newcombe. 

Dimensions. — Type male; length of carapace 8 mm.; width 12.9 
mm. 

Very like Vca sienodadylus (Milne Edwards and Lucas),' which 
ranges from Salvador, Central America, to Valparaiso. Differs as 

t Qdtaimui tienodactylttB Blllne Edwards and Lucas, Voy. dans TAmdr. Mdiid. par d’Orbigny, vol. 6, 
1S44, Onist, p. ao; vol. 9 (atlas), 1847, pi. 11, dg. 2. 
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follows: Tlio upper margin of the orbit is much less oblique. The 
lateral angle of the carapace, marking its greatest width, is farther 
back. The granules of the palm are of more uniform size. The 
palm is scarcely depressed near the immovable finger. The dac- 
tylus is more strongly arched. The transverse ridge across the inner 
surface of the palm is very prominent, is bent at an obtuse and 
rounded angle and is armed fi»r nearly its whole lengili with a row 
of large tubercles. Near the proximal lower corn(*r of the inner sur- 
face there is a longitudinally oblique stridulating ridge extending 
from the ai’ticulation with tlie carpus to the lower margiiud line of 
the palm almost below the angle of tlie transverse ridge. The strid- 
ulating ridge is made up of closely placed parallel lincvs oblique to 
the axis of the ridge and subparallcl to the lower margin of the 
palm. When tlm cheliped is flexed the ridge plays against a line of 
granules on the lower or anterior surface of the fii'st ambulatory leg; 
this line extends nearly the whole lengtli of th(' carpal segment and 
part way along the merus. The third to sixtii abdominal segments 
of the mah’) are more completely fused. 

EXPLANATION OF PLATES. 

Plate L 

Trizocarcxnus dmtatm, male type, X 2,, 

Fkj. 1. Antcro- ventral view. 

2. Dorsal view. 

3. Posterior view. 

Plate 2. 

Cyrtoplax spinidentataf male type, XI}. 

Fig. 1. A Titoro- ventral view. 

2. Dorsal view. 

3. Posterior view. 

Plate 3. 

Planes marinus, male type, X 2. 

Fio. 1. Antero- ventral view. 

2. Dorsal view. 

3. Ventral view. 

Plate 4. 

Cyrtograpsus altimanm^ X 2. 

P’lG. 1. Ventral view of male type. 

2. Dorsal view of male type. 

3. Antero-ventral view of male paratype. 

Plate 6. 

PlatychirograpsTiB typicus, dorsal view of male type, nat. size. 
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Plate 6. 

Se$arma (Smma) verleyit female type^ X If 

Fio. 1. Ventral view. 

2. Dorealview. 

3. Anterior view. 

Plate 7. 

Smrtm (Smma) jannsi, male type, X 2 

Fig. L Anterior view. 

2. Dorflal view. 

3. Ventral view. 

Plate 8. 

Sesarma (Holometopus) tampicmse, male type, X 2. 

Fio. 1. Anterior view. 

2. Dorsal view, 

3. Ventral view. 

Plate 9. 

Uca monilifera, male type, nat. size. 

Fig. 1. Anterior view. 

2. Dorsal view. 

3. Ventral view. 

Plats 10. 

Uea mutncaj male type, X 2. 

Fig. 1. Antero-ventral view, showing outside of large chela. 

2. Antero-dorsal view, showing top of large chela. 

3. Dorsal view. 

4. Poetero-ventral view, showing under side of large chela with stridulating ridge. 

34843'^— Proc.N.M.voL47— 14 9 
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HYMENOPTERA, SUPERFAMILIES APOIDEA AND CHAL- 
CIDOIDEA, OF THE YAI^E DOMINICAN EXPEDITION OF 
1913. 


ByJ. C. Cbawfohd, 

A*$oeiaU Cttrator, Divinon of Inteeit, United Staiee National Mtueum. 


Tho material here listed came, unless otherwise stated, from the 
island of Dominica and was collected during June and July, 1913, by 
Mr. H. W. Foote. As almost nothing has been recorded in the Hy- 
menoptora from this island, the coUection is of especial interest. 

Superfamily APOIDEA. 

MZUPOHA VASnOATIPBS Oitbodiu 

Eight workers of this form were taken. 

cntmtis LAnmts vabfkHM. 

One female from Guadaloupe. 

CBimUS VERSICOLOR Fabrichit. 

Six females and tliree males. 


AHTHOPHORA VOOTBI. Mw vmIm. 

Mtde . — ^Length about 10 ram. Similar to A. hrugii but the clypeus 
above with two large dm-k spots, the pubescence of the face yellowish 
with black intermin|^od; the dorsum and upper half of pleura with 
fulvous pubescence, witli a few black hairs intermingled ; femora with 
white hairs; tibiee exteriorly with fulvous pubescence; sixth abdomi- 
nal segment with a broad ivory colored band; pubescence on last 
segment fulvous. 

Female . — ^Length about 11 mm. Similar to the male but the face 
entirdiy dark, tibial soopa outwardly fulvous, inward black. ' 

BaMat . — ^Xsland of Dominica. 

Described from two males and one female. 

Type. — Cat. No. 16731, U.S.NJM. 

This species is named in honor of Mr. H. W. Foote. 


ISeven females. 


BEOllAtOPSIS Bonus ttmam. 


pRoocaoiNM U. & National Mimbum, Vol. 47 ->No. 8048. 
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BCBLI880DE8 mSTTLAJUS. new vpecfos. 

Male, — ^Length about 9 mm. Black with the lega reddifth-honey 
color; clypeuB and labrum yellow, mandibles dark, with a medial 
reddish-testaceous band ; antenn© as long as body, beneath reddish, 
except basal 3 joints; labrum covered with light yellowish hairs, 
clypeus and most of rest of face below antennae with brown hair; 
above antenna) the hair ochraceous, on vertex brown; hair of thorax 
ochraceous, with a distinct reddish tinge at each side of anterior 
margin of mesoscutuin; disk of mesosemtum and scutellum with black 
hair; wings slightly fumated; pubescence of legs reddish-ochraceous, 
on posterior tibiae above, brown ; abdomen brown, the apical mar^ns 
of the segments reddish ; first segment basally with ochraceous pubes- 
cence; second segment with a narrow basal band of appressed very 
light ochraceous pubescence; tliird segment with a similar broad 
discal band ; fourth and fifth s.egmcnts with similar narrower bands, 
just basad of the depressed apical margins of segments; rest of 
pubescence on dorsum of abdomen black; apical segment subtruncate 
and with a lateral tooth on each side near base. 

Habitat , — Island of Dominica, West Indies. 

Described from one specimen. 

Type, — Cat. No. 16732, U.S.N.M. 

M, cajennensis which has similarly colored legs has the mandibles 
yellow at base and no dark hairs on the dorsum of the mesonotum. 
The specimens recorded from the West Indies, as this species, are 
probably M, mfodentata Smith, which, however, may be a synonym 
of cajennens^is, 

MELISSA IMPXRIAUS Athmead. 

Three females and eight males. 


One female. 
One male. 


XYLOCOPA BRASlUAnORUM LlaiUBUi. 

MEGACHILX FLAVITARSATA Smith. 

MBOACHILB MULUDENS Fot. 


One female and one male. The latter smaller than the typical 
specimens and with the median pair of teeth on the apex of the 
abdomen longer and narrower. This species appears to be close to 
M. condnna Smith, which I have not soon. It differs in the female 
from the description of that species only in being smaller and having 
the ventral scopa on the penultimate segment black only at extreme 
sides. 

BCBOACBILB XLOlfOATA SmlOi. 

Two males which differ slightly in the last segment but otherwise 
agree perfectly. They are, in this one character, slightly different 
from another male in the collection of the United States National 
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Museum from Santo Domingo. As all three a^eo except for the 
slight difference of this one character, it would appear that in this 
species the amount of indentation of the last dorsal segment a;id the 
exact formation of the two teeth formed thereby is not constant. All 
three specimens are smaller than the measurements given by Smith, 
being only 10-12 mm. 

MBGACHILB BIKOTATA Guerin. 

Two females. 

COBUOXYS ABlK>MmALlS Guerin. 

Two females and one male. 

HAUOTUS, epeclei. 

One male which could not be specific.ally named. 

HAUCTUS PimCTirRONa new epeciee. 

Female, — Length about 6 mm. Head and thorax darA: dull 
green, with sparse brown hairs; abdomen brown; facial quadrangle 
longer than broad, the clyi)euB produced, apically brown; supra- 
cljqital area elongate running up to insertion of antenna?; head and 
thorax with exceedingly fine crowded punctures; dorsum of propo- 
deum covered with shallow irregular thirable-like sculpture, at 
extreme sides with three or four weak rugula?; tegula? dark brown; 
stigma and veins very dark brown; legs brown, tarsi more reddish, 
hind inner spurs with about four long teeth; scopa on femora light 
yellow, on tibiae darker, on outer faces of tibia? more brown; abdomen 
strongly transversely lineolate. 

Ilabitat, — Island of Dominica. 

Cat. No. 16733, U.S.N.M. 

Tliis 8f)ccics resembles H, auratus Ashmead, which has a similarly 
shaped head, but that species has the head and thorax green and the 
dorsum of propodoum rugulose all over, etc. 

AUGOCHLORA IGNIFBRA, new epeclei. 

Fertude. — Ix?ngth 7-S mm. Brilliant fiery red; clypeus at sides 
and the anterior margin narrowly greenish; mandibles at base with a 
green spot; clypeus elevated and produced; clypeus and suprachT>eal 
area smooth, with large, sparse punctures; sides of face closely 
punctured, above insertion of antennae the punctures becoming finer 
and crowded; antennie beneath obscurely reddish; rear of head with 
a Carina separating post- vertex from posterior plane of head; moso- 
Bcutum with punctures about as on vertex but anteriorly toward 
aides the sculpture somewhat more rugose; scutcllum with the 
puncture finer and not crowded, metanotum with only a few setig- 
erous punctures toward apex; propodeum with the dorsal face sepa- 
rated from the sides and posterior face by being angulated ; the dorsal 
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face mtiti aparae somewhat divefgmg rugulas; tegulse brown; wings 
somewhat infuscated; second submaiginal cell slightly more than 
half as long as third, as long as the first transverse cubital vein; 
third submaiginal narrowed about one^halt toward marginal; mar* 
ginal cell minutely truncate at apex; legs dark brown, the coxae 
concolorous with the body; tarsi apically more reddish; scopa on 
femora very light ochraceous, on tibiae and tai-si more yellow, hind 
inner spur minutely denticulate; abdomen almost impunctato except 
for insertions of hair, which are coarser on the first segment; apical 
margins of segments very narrowly black; base of first segment with 
long yellow pubescence, rest of aMomen with very thin dark pubes- 
cence; venter dark brown; tooth on first ventral segment very poorly 
developed and more like a strongly elevated carina. 

Male . — Ijength about 7 mm. Similar to the female but with more 
coppery and greenish reflections; punctures of the mesoscutum and 
scutellum not so close os in female and somewhat coarser; metanotuin 
covered with fine punctures; togulie and legs aeneous, the legs basad 
becoming more greenish; venter green basally and coppery apicall}', 
with broad apical margins of segments brown, tlio first segment 
medially carinate on apical half. 

ndbiiai . — Island of Dominica. , 

Described from 13 females and 4 males. 

Type. — Cat. No. 16734, U.S.N.M. 

In Vachal’s table ‘ runs to couplet 35 but does not agree with 
either alternate. 

Superfamily CHALCIDOIDEA. 

SmOCHALCIS VBMOaATDS Mnletaia. 

One female and five males. 


1 Kiso. £nt.» vol, 19, 1911, pp. 14 stid following. 








TWO COTTOID FISHES FROM MONTEREY BAY, 
CALIFORNIA. 


By Charles H. Gilbert, 

Of Stanford VniverHtpf California, 


The two Cottoid fishes here noted are new to Monterey Bay and 
one of them represents an undescribed species. The material was 
collected and donated by Mr. hYoderick Woodworth, and was taken 
with a small boat dredge in shallow water near the shore. 

Elf OPHRYS TAURIlf us. new ipeclM. 

Plate 11, fig. 1. 

Type . — A specimen 64 mm. long, dredged in sliallow water in 
Monterey Bay, near Pacific GroTe, California. Cat. No. 75064, 
U.S.N.M. 

Measurements in hundredths of length without caudal fin: Length 
of head, 48 ; greatest depth of body, 31 ; least depth of caudal peduncle, 
6.5; length of snout, 12.5; diameter of eye, 14; interorbital width, 7; 
length of maxillary, 17.5; length of preopercular spine, 21; length of 
occipito-nuchal ridge, 18; length of opercular ridge, 11; length of 
pectoral fin, 30; length of ventral fin, 19. 

Most closely related to E. claviger, with which it agrees in the high 
compressed snout and the small mouth, in the presence of a band 
of ^e prickles above the lateral line, and in the absence of the 
lengthwise median plate between the nuchal ridges, which is present 
in E, bison. It differs from E. ckmger in the shorter, more robust 
preopercular spine, and from both claviger and bison in the reduced 
number of rays in the dorsal and anal fins. Ten specimens of E. 
bis<m from Puget Sound have the fin rays as follows: 



Dorsal spinas. 

Dorsal rays. 

Anal rays. 
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In E. davigeTf the fin rays are still more numerous, 5 specimens 
from Bering Sea examined by us having the dorsal VIII-14, and the 
anal with 11 or 12 rays. In both type and cotype of E, taurimiSy 
the dorsal rays are VII~9, the anal rays 7. 

The orbital region is compressed and high, strongly arched above 
the occipital and the nasal regions. Interorbital space concave, the 
occipital region more deeply so. Anterior profile nearly vertical. 
Mouth small, the maxillary reaching vertical from front of pupil. 
Eye large, its diameter about twice the interorbital width, equaling 
the length of the snout. Nasal spines strong in the typo, the nasal 
bones sculptured. Proorbital with two strongly protruding spinous 
processes in the young type, these little marked in the adult cotype. 
Upper preopercular spine robust, roachmg well beyond the opercular 
margin; the usual three strong spines below it. Opercular ridge very 
high, rough-granular. All exposed bones of head finely granular. 
A single short filament at tip of maxillary, the cotypo with a papilla 
or undeveloped filament anteriorly at its base. Teeth fine, in broad 
bands in the jaws, a narrow band on the vomer, the palatines naked. 
A short slit behind the fourth gill-arch. Isthmus a cry wide, equaling 
the distance separating the two pectoral fins. 

Plates of the lateral line higher than long, those anteriorly with a 
sharp lengthwise crest, which becomes rounded in the posterior 
scutes. The lateral line opens principally in a single minute pore 
above each plate and a similar one below it, but occasionally more than 
one such pore is present, especially in the anterior part of body. 
Tlie space between the lateral line and the base of the dorsal is covered 
with fine prickles, more evident in the young than in adults. The 
anus is but little in advance of the first anal ray, not reached by the 
tips of the ventral fins. 

Upper parts olive or olive-brown, marbled or mottled with lighter, 
and with scattered small blackish brown spots. Under parts light, 
a white streak below middle of sides sending irregular incursions into 
the darker area above, this more noticeable in tlie adult specimen. 
A double dark bar below the soft dorsal, one encircling caudal pe- 
duncle below, a dark blotch at base of lower caudal rays. Pectoral 
with a dusky basal area which intensifies posteriorly to form a brown 
bar on middle of fin; beyond that a broad white bar, the terminal 
area of fin with a second narrow brown bar or with small brown spots. 
In the cotype, the entire lower side of head is dusky. 

In addition to the type, a specimen 160 mm. long, here designated 
a cotype, is in the collection of Stanford University, from Albatross 
station 2893, in the Santa Barbara Channel, southern California, 
depth 145 fathoms. The dorsal spines of this specimen have been 
injured, but can be counted without possibility of error, and the other 
are intact. 
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ORTHOITOPIAS TSIACIS Staiki ■nd Kano. 

Plate 11, fig. 2. 

OrthonopioM triads Starks and Mann, Univ. of Cal. Pub. Zool., vol. 8, 1911, p. 11, 
fig. 1. 

This species has been known heretofore only from the type-speci- 
men, taken in shallow water on Cortez Banks, near San Diego. A 
second specimen is here recorded from Monterey Bay, where it was 
taken by a dredge at a depth of a few fathoms only. 

D. IX-16; A. 12; P. 15; V. I, 3. 

Tjateral line with a series of 38 scales, the upper and the posterior 
margins of which are wholly free aiid are throughout very finely 
toothed. In AstrolyteSj only a pdirt of the posterior margin is exposed 
and this is faintly or not at all toothed. In Axyrias^ both margins 
are exposed and are serf ul ate, though less so than in Orthonoinas. 
Axyrids and Astrolyie^ are not very well separated, for while Axyrias 
has typically a simply furcate preopercular spine, occasional exam- 
ples devtdop a third tooth, as is always the case in Astrolytes, If 
this character is disregarded, there is nothing essential to tfistiuguish 
the two genera. Orihonojnds is also very closely related, but may 
claim a certain distinction in the location of the anus, which is placed 
well forward near the base of the ventral fins, wldle in the other two 
genera mentioned it is almost immediately in advance of the first 
anal ray. 

The longest oblique series of scales in the dorso-lateral band contains 
14 scales, while several others contain 13. A very narrow naked 
strij> intervenes between this band and the base of the second dorsal, 
and oven this is partly filled with small spinous scales lying at the 
base of the dorsal rays, one or two to each ray. 

The cirri are somewhat differently disposed than in the type. The 
four forming a line on top of head behind each eye are present, but 
the one behind eye is lacking. Tliere is one on each nasal spine, 
and one or two on each of tlie three lower preopercular spines. The 
two on tip of maxillary are as described, and two are present closely 
apposed on posterior opercular angle, lliere is one on shoulder, 
behind the opercular angle, and several others scattered along the 
length of the lateral line. 

This species was set aside as new prior to its publication by Starks 
and Mann, and the figure then prepared is hero reproduced. The 
first two dorsal spines are here represented as much shorter than 
those which follow. As this was apparently not true of the type, it 
may in this specimen be due to injury, although the fin has not that 
appearance. 





REPORT ON TFIK LEPIDOPTERA OF THE SMITHSONIAN 
BIOLOGICAL SURVEY OF THE PANAMA CANAL ZONE. 


By ITarkison (5. Dvah, 

of Tjffiidoptera, United fitates National Museum, 


Tbo prewenl pa])er deals ^vilh tlio so-called Macrolopidoptera col- 
lected in Pniuiiiia under the auspices of the Smithsonian Hiolo^cal 
Survey, in the ('anal Zone and from localities outside of it. 

Most of th<^ speciiiiens here treated were collected by Mr. August 
Biisck, who went primarily to collect ‘‘Micros^’ and took the Macros^* 
only as a side issue. Consequently the larger '‘Macros,’^ especially 
the Papilionoidea and tlie larger moths will be found poorly repre- 
sentsd in this list. The little ‘^Macros/’ especially the small Noo- 
tuida‘, Lithosiida*, and Pyralida% will be found unusually well repre- 
sented, many hitherto undiscovered species being among them. 

There are reported on liere 8,254 specimens in 1,713 species. Some 
additional material, which proved impracticable to incorporate, will 
raise the total number of specimens in the collection to about 9,000, 
but will not increase the number of species greatly. 

Superfamily PAPILIONOIDEA, 

Family PAPILIONID^E. 

PALILIO THOAS NEACLBS RothtchUd «nd Jordan. 

2. ^ Cabima,^ May, 1911 (Busck); Ancon, (^anal Zone (O.Celestine). 

PAPILIO ERTTHALION Botaduval. 

9. Porto Bello, March, 1911 (Busck); Trbiidad Tliver, May, 1911 
(Busck); Taboga Island, June, 1911 (Busck). 

PAPIUO POLYDAMAS Llnnaot. 

1. Ancon, (^anal Zone (O. Celestine). 

PAPIUO XARTICLBS Batat. 

1. La Ohorrera, May, 1912 (Busck). 

PAPIUO VLVS Fabrtduf. 

1. Cabima, May, 1911 (Busck). 

* The number preoedlntf the localities indicates the number of specimens of tho ffi)pcles l)cfore me 

* The locality Panama is to bo understood in each instance. 
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Family PIERIDiS. 

P1BIU8 MAROARITA Httbnw. 

1. Trinidad RivcMP, June^ 1912 (Busck). 

PISRXS MOirUSTB Limustis. 

2. Panama City, January, 1913 (B. G. Ireneo.) 

PXBRIS PANDROSU Hcwtaon. 

9. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); Paraiso, Canal Zone, April, 1911 (Busck). 

PIBRIS KICAHA Raaklft. 

1. Alhajuelo, April, 1911 (Busck). 

PISRIS JOSSPHA Oodnum tad Salvln. 

2. Alhajuelo, April, 1911 (Busck). 

PISRIS MEI.SRBSA HewitMn. 

3. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April, 

1911 (Busck); TabcmiUa, Canal Zone, May 907 (Busck). 

The tlu’ee specimens are females and all differently marked. 

CAIXIDRYAS ElJBtJXR Llniuetis. 

6. Ancon, Canal Zone (O. Celestinc); La Chorrera, April, 1912 
(Busck); Panama City, May, 1912 (B. G. Ireneo). 

CAlXmRYAS PHaSA Llnnaug. 

2. La (Siorrera, May, 1912 (Busck). 

PHOBBIS AROAlfTB rabrlclus. 

7. Taboga Island, February, 1912 (Busck); La Chorrera, May, 

1912 (Busck); Paraiso, Canal Zone, June, 1911 (Busck); Trinidad 
River, June, 1912 (Busck). 

PBOBB18 AGARITHE Boltdoval. 

1. La Chorrera, May, 1912 (Busck). 

APBRISSA STATIRA Cramer. 

6. Cabima,May, 1911 (Busck); Trinidad River, June, 1912 TBusck). 

RBABDODRTAS TRTTB Ibumm. 

1. Trinidad River, June, 1912 (Busck). 

mSMORPHIA DISCRBPANS BtUtor. 

2. Trinidad River, March, 1911 (Busck). 

TBR1A8 KBDA Oodait*. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

TBRIAS TBRBIXA Boiadttval. 

2. Alhajuelo, April, 1911 (Busck); La Cliorrera, May, 1912 (Busck). 

TBRIAS ALBX7LA Cramar. 

7. Porto Bello, March, 1911 (Busck); Alhajuelo, April, 1911 
(Busck); Taboga Island, June, 1911 (Busck). 

TUUAS CBPIO Bntlw. 

15. Taboga Island, February, 1912 (Busck); Paraiso, Canal Zone, 
February, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Porto 
Bello, April, 1912 (Busck). 
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TBHAS KX.ATBBA CnaiK. 

1. Ancon, Canal Zone (O. Celestine). 

TBKUB nntaiSTXira SaOw. 

1. La Chorrera, May, 1912 (Busck). 

Family NYMPHALID^. 

Subfbmlly KrYMPHAJ^IN-fflC. 

MBTAMORPHA DmO UmiMm. 

1. Trinidad River, May, 1911 (Busck). 

COlAXmS JUUA rabrichtt. 

10. Porto Bello, February, 1911, April, 1912 (Busck); Oabima, 
May, 1911 (Busck); Taboga Island, June, 1911 (Busck); Trinidad 
River, March, 1912 (Busck). 

COLAXNIS PBfRTJSA Llnnaaiu. 

10. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1911 (Busck); Trinidad River, May, l9ll (Busck); Ancon, 
Canal Zone (O. Celestine). 

AORAtrUS VAlCnXA Limueus. 

1. Ancon, Canal Zone (O. Celestine). 

BOPTOIBTA HBOSSIA Craoiar. 

2. Ancon, Canal Zone (O. Celestine); Panama City, June, 1912 
(B. G. Ireneo). 

STNCBLOk LACiniA 0«yw. 

2. Ancon, Canal Zone (O. Celestine) ; Penonome, Province of Code, 
February, 1913 (B. G. Ireneo). 

SnrCBLOS HTPBIUA r«briclii>. 

6. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Alhajuolo, April, 1911 (Busck). 

SRBSIA CtARA BalM. 

3. Paraiso, Canal Zone, February, 1911 (Busck). 

EEUfilA OFSLLA H«witN0Du 

1, Alhajuelo, April, 1911 Ousck). 

BRBSU imrPATIS CMohui and Sdtta. 

2. Trinidad River, March and June, 1912 (Busck). 

PsraoMw uncoDBsicA Mdw. 

8. Paraiso, Canal Zone, January, 1911 (Busck); Alhajuelo, April, 
1911 (Busck); Ancon, Canal Zone (0. Celestine). 

PBTcioints ntAOius bmm. 

4. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April, 
1911 (Busck). 

PBlCtOneS PTOLTCA BatM. 

4. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island. 
February, 1912 (Busck); Alhajuelo, April, 1911 (Busck). 
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PBTCIOD18 Ttt&ClS Bitak 

6. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April, 

1911 (Busok); Trinidad Rivet, May, 1911 (Bueok); Panama City, 
February, 1913 (B. G. Ireneo). 

nmoiaA c<BiaA nabaic. 

I. AUiajuelo, April, 1911 (Busck). 

AHAKTIA JATROPEUB 

9. Poraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
April, 1912 (Busck); Panama City, September, 1912 (B. G. Ireneo) . 

AKASm r ATOtA Ptbrldtia. 

II. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
April, 1912 (Busck) ; Ancon, Canal Zone (O. Celestine) ; Panama City, 
September, 1912 (B, G. Ireneo); Trinidad River, March, 1912 
(Busck). 

XmnCA MODBSTA Batw. 

1. Porto Bello, April, 1911 (Busck). 

mCA CAHTHASA Doubladay. 

6. Poraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
June, 1911 (Busck); Trinidad River, March, 1912 (Busck). 

XPICAUA mrCTIMUS WMtWOOd. 

2. Cabima, May, 1911 (Busck). 

BUBAOIS SAI.PBITSA Feldw. 

2. Porto Bello, February, 1911 (Busck). 

BUBAOIS POSTVBKTA Ciunw. 

4. Taboga Island, February, 1912 (Busck). 

BUBAOIS PIBiaOOIDBS r«id«. 

2. Taboga Island, February, 1912 (Busck); Trinidad River, June, 

1912 (Busck). 

OYBBCCU DIRCB LfaUUMM. 

2. Panama City, September, 1912 (B. G. Ireneo); Trinidad River, 
March, 1912 (Busck). 

CALUZOBA ACBSTB i:.lniMliU. 

1. Trinidad River, March, 1912 (Busck). 

PBUDBOBOA VBBOIflA Umunu. 

2. Paraiso, Canal Zone, June, 1911 (Busck); Trinidad River, 
March, 1912 (Busck). 

PBRIDROBOA PBBBimilA OodMt. 

2. La Chorrera, May, 1912 (Busck) ; Ancon, Canal Zone (O. Celes> 
tine). 

TOtBSTBS CBXBOll PiAtkha. 

1. Alhajuelo, May, 1911 (Busck). 

P««HOOTRA CBAMBBI AnityOHoa. 

1. Trinidad River, June, 1912 (Busck). 

ATMBT.WgA tnURACA Fridtr* 

1. Porto Bello, April, 1912 (Busck). 
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ADXtPBA CTTHXRSA Umum. 

4, Porto Bello, February, 1911 (Busck); Trinidad River, March 
and June^ 1912 (Busck). 

ADXLPHA XPHICLA Limumit. 

1. Taboga Island, February, 1912 (Busck). 

Siil3fkmily SJkTYRIliQ'JK. 

PXXRSLLA LUir A V^brleiuft. 

1. Porto Bello, March, 1911 (Busck), 

AKTIRRHBA MILTUDES Fabrldiii. 

1. Taboga Island, February, 1912 (Busck). 

BUPTYCHIA OCIRRBOB Fcbiklisf. 

2. Porto Bello, February, 1911, April, 1912 (Busck), 

BUPTYCHIA MOLLXNA Haimer. 

6. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
March, 1911, April, 1912 (Busck); Alhajuelo, April, 1911 (Busck). 

BUPTYCHIA CONFUSA StaadtngM. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

BUPTYCHU BBUSA Cxwiitr. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

BUPTYCHIA UBYB LbuuMst. 

4. Paraiso, Canal Zone, January, 1911 (Busck); Cabima, May, 
1911 (Busck); Taboga Island, June, 1911 (Busck). 

BUPTYCHIA MARISBA, new ipeciei. 

Dark brown; fore wing with a black spot centrally above vein 1 
surrounding a longitudinal tuft of hair; no markings. Beneath light 
lilacine gray; both wings with two broad straight central rusty brown 
bands as in libye Linnieus; a double narrow marginal lino and broad 
wavy submarginal one. Fore wing with a small subapical ocellus, 
followed below by a brown band. Hind wing with five ocelli, second 
and fifth from apex large. Expanse, 31 mm. 

Type. — ^MaleNo. 16752, U.S.N.M.; Alhajuelo, April, 1911 (Busbk). 

BDFTTCHU VBARXS OMut. 

5. Taboga Island, Februaiy, 1912 (Busck); Cabima,, May, 1911 
(Busck). 

aupxrCHIA CAIABBTA Cianet. 

20. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Porto Bello, March, 1911 (Busck); Alha- 
juelo, April, 1911 (Busck); Cabima, May, 1911 (Busck). 

TAVOras XBKBA BoOw. 

1. Alhajuelo, April, 1911 (Busck). 

TATOBTIS ABDUOMBXA CaaMt. 

8. Taboga Island, January, 1911, February, 1912 (Busck); Porto 
Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck). 
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STibOmLiir :s:BiLseoi:«xir jb:. 

mnAiRd Atrroiisi^ 

1. Taboga Island, Febroary, 1912 (Busck). 

GAUOO SnmyLOCBUS Cmam. 

1. Porto Bello, February, 1911 (Busck). 

CAUOO OIUCV8 BYPOSCBB8I8,iiow tulittMlM. 

Differs from oUeua Felder in the basal two-thirds of fore wing being 
washed with pale ocherous. Spots at apices of fore wing nearly 
obsolete. Hind wing strongly touched with white on maigin. Ex- 
panse, 97 jnm. 

Cotypes . — Two males, No. 15753, U,S.N.M.; Paraiso, Canal 2tone, 
February, 1911 (Busck); Porto Bello, May, 1911 (Busck). 

The specimens are small. The variety scamander Bolsduval has 
an ocherous band beyond cell, but in this the color is evenly diffused 
nearly to base. 

BRA880US ISTBMXA Bateiu 

4. Taboga Island, February, 1912 (Busck); Tabemilla, Canal 
Zone, May, 1907 (Busck); also pupaa, Ancon, Canal Zone (H. F. 
Schultz) ; adults, larva and pupa from cocoanut trees, Panama CJity, 
April, 1913 (B. G. Ireneo). 

OPSlPHAirXS mVXRBB WXboiU. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

OPSIPBAiniBS CASSUB Lbuumu. 

1. Ancon, Canal Zone (O. Celestine). 

MOROPHCUSTJK. 

MOBPaO PKLSIDBS Bioltef. 

15. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 
1911 (Busck); Porto Bello, April, 1912 (Busck); Cabima, May, 1911 
(Busck). 

lAORPBO AMATBOMTB X>«fntUi. 

2. Porto Bello,. February, 1911 (Busck): Alhajuelo, April, 1911, 
(Busck) • 

exiblamiljr 

1>AITA18 PI JmP FPS I4ttniWM. 

1. Ancon, Canal Zone (O. Celestine). 

DA1IAI6 GXLIPPUS CnuBM. « 

1. Ancon, Ctoal Zone (O. Celestine). 

DAIIAIS BxnmcB Cmwr. 

1. Paraiso, Canal Zone, June, 1911 (Busck). 

X.TOOitXA CtXOBJU. Oodntt. 

1. Chiriqui, September, 1912 (B. Q. Ireneo). 

TrrHOBBA mPFOXBOUS Oodnan tad Stlvla. 

1. ‘Porto Bello, February, 1912 (Busck). 

WUBUBBKBA U>M Ndtr. 

5. Porto Bollo, Xpnl, 1912 (Btuck); Cabima, May, 1911 (Bosek); 
Tiinidad IRiver, May, 1911’, June, 1912 (Busck); Ancon, Canal Zone 
i(B. Q. Ireneo). 
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ABHXA AOMA Qodman tnd Salvlii. 

4. Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck); Paraiso, Canal Zone, January, 1911 (Busck), 

MBCHANXnS MAdUmrS Hewltton. 

2. Porto Bello, February, 1911 (Busck); Alhajuelo, April, 1911 
(Busck). 

MSCHABITIS ISTHMXA BatM. 

9. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Trinidad River, March, 1912 (Busck); 
Cabiina, May, 1911 (Busck); Ancon, Canal Zone (O. Celestine); Pan- 
ama City (B. G. Ireneo). 

SCADA XAlfTHINA Bates. 

1. Trinidad River, June, 1912 (Busck). 

CBRATINIA MEGALOPOLIS Felder. 

1. Porto Bello, February, 1911 (Busck). 

CBRATmiA LBUCANIA Bates. 

3. Trinidad River, June, 1912 (Busck); Panama City (B. G. 
Ironoo). 

CERATnOA CLBIS Bates. 

3. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb- 
ruary, 1911 (Busck); Ancon, Canal Zone (B. G. Ireneo). 

DmCBENA EUCHTTMA Felder. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April, 
1911 (Busck). 

BPITHOMIA CALLIPSRO Bates. 

6. Trinidad River, March, 1912, May, 1911 (Busck); Tabemilla, 
Canal Zone, May, 1907 (BuB<*.k). 

CALLOLBRIA TXJTXA Hewttaon. 

2. Paraiso, Canal Zone, January, 1911 (Busck); Trinidad River, 
June, 1912 (Busck). 

LBUCOTRYIUS PAULA Weymer. 

2. Porto Bello, March, 1911 (Busck); Trinidad River, June, 1912 
(Busck). 

HTPOLBRIA LIBERA Oedman and SaMn. 

1. Cabima, May, 1911 (Busck). 

« 

Siibfkxnlly I3CB3X^100NTI^J?R:. 

HBUCOmUS JUCUNDUS Bates. 

6. Cabima, May, 1911 (Busck); Porto BoUo, May, 1911 ( Busck); 
Trinidad River, March, 1912, May, 1911, June, 1912 (Busck). 
HSUCOimrS ALBUCIIXA Satw. 

4. Trinidad River, March, 1912 (Busck); Porto Bello, March, 1911 
(Busck); Cabima, May, 1911 (Busck). 

BBtlComuS IStCKNIDS iJtnUI.. 

1. Porto Bello, February, 1911 (Busck). 

M84S*— Proc.N.M.vol.47— 14 ^10 
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axupoimm ctuuutbqiiu uumw. 

2. Iia CIxorrera, May, 1912 (Buadc) ; Ancon, Canal 2k>ne (O. Cdea- 
tine). 

BXUCOmtirs ClAtmU a««aua and SiMa. 

1. Paraiso, Canal Zona, February, 1911 (Busck). 

BSUCOnraS FXTIVXRAIIUS DoobMar. 

42. Porto Bello, March, 1911 (Busck); Cabima, May, 1911 (Busck); 
Arajan, May, 1911 (Busck); Taboga Island, June, 1911 (Busck); 
Paraiso, Canal Zone, June, 1911 (Busck); Trinidad River, June, 1912 
(Busck); Panama City (B. G. Ireneo). 

mtUCOmUS KSUPOHOane Llaaatu. 

16. Trinidad River, March, 1912 (Busck); Cabima, May, 1011 
(Busck); Paraiso, Canal Zone, June, 1911 (Busck); Taboga Island, 
June, 1911 (Busck); Panama City (B. G. Ireneo). 

BBUCOraCS CBIORBUS Bate*. 

1. Cabima, May, 1911 (Busck) 

BBUCOmUS ZUIBIKA BatrilMMi. 

1. Trinidad River, March, 1912 (Busck). 

BBUCOmUS HAODALBRA BateA 

11. Trinidad River, March, 1912, May, 1911, and June, 1912 
(Busck); Cabima, May, 1911 (Busck). 

HBLICOmUS BSATO Uonatna. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

BUBmBS ZOKCAOn Raaldit. 

5. Paraiso, Canal Zone, May, 1911 (Busck). 

BUBmBS ALUPBBBA Oodait. 

1. Alhajuelo, April, 1911 (Busck). 

Family RIODINID^E. 

BDSTBIA LTCISCA Danbladay and BawitaMi. 

1. Porto Bello, April, 1912 (Busck). 

XURYBIA TOXIA Godintii and SatvitL 

4. Porto Bello, February, 1911 (Busck); Paraiso, Canal hone, 
February, 1911 (Busck). 

SDltyBIA BAUKBDB Hnbaai. * 

2. Alhajuelo, April, 1911 (Busck). 

mOBBIlf A PBBIARDBR CnuMt. 

1. Trinidad River, March, 1912 (Busck). 

ntrcnu nrCA Slaadlacar. 

1. Irinidad River, March, 1912 (Busck). 

aaSOSBMOA TStBOOm BaladnwL 

9. Taboga Island, February and June, 1011 (Busck); Trinidad 
River, March, 1912 (Busck). 
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KaSOSSMlA MOUHA O o dnMm and Mvia. 

3. Paraiso, Canal Zone, Febniaiy, 1911 (Busck); Porto Bdlo, 
Marc^, 1911 (Busck); Alhajuelo, April, 1911 (Buack). 

KB808SMU ABA BawHMO. 

2. Porto Bello, February, 1911 CBosck). 

cHiMAsnnnc asokrtedm bom. 

1. Taboga Island, February, 1912 (Busck). 

OTACUSTBSIS, new genus. 

Venation essentially as in CarUa Kirby,* but vein 5 arising from 
upper fomth of cross vein and 10 arising shortly beyond end of cdl 
instead of from the same point as 6, 6 therefore well beyond 10. 
Palpi short, not visible from above. 

Type of ihe genua — Otacuatena pericopidia, now species. 

OTACUSTBSIS PBKICOFIDIS, MW ipwlM. 

Fore wing black; a row of four white-hyaline elongate spots across 
the apex between veins 3 to 7 ; a subhyaline streak in lower half of 
cdl. one above vein 2 and two in submedian interspace, all faintly 
washed with violaceous. Hin d wing reddish orange with black 
border, strongly indented on the veins. Body black; orbits, collar, 
palpi, and anal tuft orange; abdomen washed with whitish on the 
sides and venter. 

Type. — ^No. 16754, U.S.N.M., Paraiso, Canal Zone, February, 1911 
(Busck). 

MBSXJIB RUBBIXA BiM. 

1. Paraiso, Canal Zone, Februaiy, 1911 (Busck). 

BAXOTIS ZOKATA Balder. 

1. Taboga Island, February, 1911 (Busck). 

VBKOPBTBALMA TBHBBA WaMwaod. 

3. " Paraiso, Canal Zone, January, 1911 (Busck). 

CHASIS AVIUS Cramer. 

2. Porto Bello, Februaiy and March, 1911 (Busck). 

CHAUS BBUdODORA Baldar. 

14. Trinidad River, March, 1912 (Busck); Alhajuelo, AprS, 1911 
(Busck); Cabima, May, 1911 (Busck); Porto Bello, April, 1911 
(Busck) ; Taboga Island, June, 1911 (Busck) ; Paraiso, Canal Zone, 
June, 1911 (Busck). 

CHABIS OTHABA Oadwt 

5. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
March, 1912 (Busck) ; Taboga Island, June, 1911 (Busck). 

SAttOTA CBRT80S Cnmat. 

3. Porto Bello, Februllry, 1911 (Busck); Paraiso, Canal Zone, 
February, 1911 (Busck). 

i Sm Stiofait, OtHa Iiuu, Xd6p. Rhopa, Rtodiiild«i, 1910» pL 10, 80, Pa 157a 
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ABTBltOS K«aiO^ Cnuotr. ‘ ^ 

1. Porto BeBo, April, 1912 (Busck). 

BHxsis rAsmaosA Mteiwta. 

2. Taboga Island, FebruaiT', 1912, and Juno, 1011 (Busck). 

KBTACHAKIS VICTKIZ BMriMOB. 

5. Taboga Island, February, 1912 (Busck) ; Trinidad River, March, 
1912 (Busck) ; Alhajuelo, April, 1911 (Busck). 

tEMOnUS UeUCIARUS Bttbnar. 

14. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck). 

UMOHUS CniSSA B«wil*qa. 

1. Cabima, May, 1911 (Busck). 

LBMOmAS PBIABOB Oodnwn. 

1. Taboga Island, February, 1912 (Busck). 

THISBB IRBBABA CmoiM. 

1, Taboga Island, February, 1912 (Busck). 

HTMPHIDIUM ADSLPHmUM Oodnum and Sidvin. 

1. Chiriqui, September, 1912 (B. G. Ireneo). 

HTMPHIDIUM MAHTU8 CnuiMr. 

2. Trinidad River) March and April, 1912 (Busck) . 

HTMPBlDrUM LAMIS Cramer. 

1. AUiajuelo, April, 1911 (Busck). 

HYMPHUDIUM ASCOLIA Hewitaon. 

• 2. Porto BeUo, April, 1912 (Busck) ; Cabima, May, 1911 (Busck). 

IfTMPHIDIUM MOLPX HOImer. 

2. Taboga Island, Februarj^, 1912 (Busck) ; La Chorrera, May, 1912 
(Busck). 

AIUCOIU8 JANSOin Butler. 

3. Porto Bello, February, 1911 (Busck) ; Trinidad River, March and 
June, 1912 (Busck). 

BAMEARXS BR08TRATUS DoubJedey and Hewiteon. 

1. Taboga Island, June, 1911 (Busck). 

BAMBARXS DOMINA Betee. 

3. Porto Bello, April, 1912 (Busck); Taboga Island, June, 1911 
(Busck). 

TBBOPB VUtOniUS Ptbrldue 

1. Taboga Island, February, 1912 (Busck). 

TBBOPB rOUOBUM Batti. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 (Busck). 


FamUy LYCAENID.®. 

TBBCIA BAMO Dim*. 

1. Taboga Island, February, 1912 (Busck). 

TBBCLA BBKOB Cnmw. 

1. Alhajuelo, April, 1911 (Busck). 
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THBCLA AUflDBNA Rmrltm. 

8. Paraiso, Canal Zone, January, 1911 (Busck); Alhajuelo, April, 
1911 (Busck) ; Taboga Island, June, 1911 (Busck). 

TRSCLA PHALZROS LlmiMt. 

3. Taboga Island, February, 1912 (Busck). 

THBCLA TOOABNA HtwilMli. 

12. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Taboga Island, February, 1912 (Busck); 
Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck). 

THBCLA nOLTLAS Cnuner. 

1. Cabima, May, 1911 (Busck). 

THBCLA PALBOON CximMr. 

1. Porto Bello, April, 1912 (Busck). 

THBCLA BIUCXJSA Hewitfon. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

THBCLA CYDRARA Hewltaesi. 

1. Trinidad River, March, 1912 (Busck). 

THBCLA BCHION Llniueus. 

3. Taboga Islaiid, February, 1912 (Busck). 

THBCLA HBSPBRITIS Buttor md 2>nsc«. 

3. Taboga Island, February, 1912 (Busck) ; Porlo Bello, April, 1912 
(Busck); Trinidad River, June, 1912 (Busck). 

THBCLA BBON Cnuner. 

19. Paraiso, Canal Zone, January, 1911 (Busck); Alhajuelo, April, 

1911 (Busck) Cabima, May, 1911 (Busck); La Ohorrera, May, 1912 
(Busck); Taboga Island, June, 1911 (Busck); Trinidad River, June, 

1912 (Busck). 

THBCLA TRBBULA HewUeon. 

5. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912 
(Busck). 

THBCLA CBRATA HewttMm. 

9. Trinidad River, March, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); Porto BeUo, April, 1912 (Busck); Tabemilla, Canal Zone, 
May, 1907 (Busck). 

THBCLA SYHC8LLU8 CrasMt. 

1. Taboga Island, February, 1912 (Busck). 

THBCLA POLITUS H. B. Dmee. 

I. Alhajuelo, April, 1911 (Busck). 

THBCLA XBNBTA Htwttwm. 

3. Taboga Island, February, 1912 (Busck); Porto Bello, March, 
1911 (Busck); Cabima, May, 1911 (Busck). 

THBCLA TAHBliA Hnwtan. 

1. Tabemilla, Canal Zone, May, 1907 (Busck). 

THBCLA BLIMBS, ntw 

Male . — Costa of fore wing angled above base; black, light blue at 
base, sharply limited, two^thir^ of cdl, small area above base of 
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Tein 2 to innw mia^n before tomos. ffind Dring all blue ezdi^t 
costal area just enoroadung on cdl, then above vein 6 at maigin. 
A long slender tail at vein 2, short one at 3. Bdow soft light gtaj. 
Fore wing with large area of rough scales covered bj costal expan- 
sion of hind wing. An outer broken white line from subcostal to 2. 
Hin d wing with outer line white, broken into spots, a large one above 
vein 7 edged within by black, forming a dentate line at lb and 2; 
submarginal line parallel to the edge, blackish, powdery, in white 
irrorations, distinct near inner margin ; a red spot with black center 
in interspace 2-3; black powderings on white in lb-2. Expanse, 
33-35 mm. 

Cotypes. — ^Two males, No. 1 5766, U.S.N.M. ; Trinidad River, March, 
1612 (Busck). 

Apparently near ecameda Howitson and sichseus Cramer. 

TBXCXA BUIUCA, IMW tpwiM. 

Male. — Bright blue; fore wing with large stigma in cell black, apex 
broadly black. Hind wing with a narrow black margin, becoming 
broad on inner margin. Long slender tail at vein 2. Beneath gray 
bronzy; fore wing with dark area in cell by transparency; outer line 
faint, white, dark-edged from subcoastal to 2. Hind wing with outer 
line irregular, segmented, forming a W at veins lb to 3, white, edged 
by black within; black and white powderings submarginaUy from 
tomus to 3, no red; edge black, preceded by whitish. Expanse, 25 
mm. 

Type. — Male, No. 15757, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

Apparently near to lebema Hewitson. 

TBBCU CimTCT.S8.iww qwlM. 

Male. — ^Fore wing with costa angled opposite cell; bright blue, 
shading to black at costa and margin. Hind wing blue, costa black 
to subcostal and 6 and margin narrowly; fringe white. A long tail 
at vein 2, short one at 3. Below white, scarcely gray tinted; fore 
wing with faint dusky outer line to vein 2. Hind wing with outer 
line angularly crenulate, faint, forming no W ; submarginal line faint 
dusky, crenulate; a small red-edged black dot in interspace 2-3 and 
dot at tomus. Expanse, 25 mm. 

Type. — Male, No. 15758, U.S.N.M.; Taboga Island, February, 1912 
(Busck). 

Resembles dmdytnus Cramer. 

TBBCTA VOOTTA. MW wmIM. 

Fore wing angled opposite base of cell; black, dhaded with lilacine 
blue over base to beyond middle. Hind wing blue shaded* except 
aloxig margin; red scales and white dot at tomos. Below brown^ 
gray; fore wing with the opter broad rusty brown band from costa 
to vein 2, running close beyond cell. Hind wing with similar broad 
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b«iul formiog the inner edge of a white line that becomes a blunt 
W at Teins lb to 3, the dark e(^ of the inner limb narrow; submar- 
ginal line dusky, parallel to edge of wing; a red spot with black center 
in interspace 2-3; black patch on tomus preceded by white, then a 
red bar. Expanse, 27 mm. 

Type. — ^Male, No. 15759, U.S.N.M.; Porto Bello ,April, 1912 
(Busck). 

Kesembles echatania Hewitson. 

THBCIA CAXXmxaamr ivwiM. 

Brown-gray; fore wing uniform; hind wing slightly whitish bordered 
toward margin with red patch in interspace 2-3 and tornus and 
black one between; termen with white interlined with black. A long 
tail at vein 2, short one at 3, black, white-tipped. Below gray, 
slightly coppery; fore wing with white segmented outer line from 
costa to vein 2, preceded by a red border; subtcrminal line dusky, 
segmented. Hind wing with white outer line segmented, dislocated 
on Tein 4, forming a W from 3 to margin, preceded by a rather broad 
red band; submarginal lino dusky, forming an arc over a large red 
spot in interspace 2-3, red-edged next to tornus; black pupil in red 
spot placed outwardly; a black spot at tomus; black powdering 
between. Terminal line black, preceded by whitish. Expanse, 21 
mm. 

Cotypes. — ^Two females. No. 15760, U.S.NJd.; La Chorrera, April, 
1912 (Busck); Trinidad River, March, 1912 (Busck). 

Resembles aanydla Hewitson. Possibly it is the female of zeneia 
Hewitson. 

THBCLA BSIIAUICA, ntw iptclM. 

Black; fore wing with blue tint at base; hind vring with large 
shining blue area occupying all but broad costal and inner areas and 
narrow outer margin. Tail at vein 2 filiform. Below gray, lighter 
on marginal area; fore wing with outer line from costa to vein 1, in- 
angled in submedian, white, reddish gray within. Hind wing with 
a aimilar line, dislocated on vein 4, forming a shallow W between 
vein 3 and margin, with more red scales in the dark edge than on 
fore wing; a red spot with black center in interspace 2-3; red at 
tomus; terminal line black, preceded by white. Expanse, 20 mm. 

Type. — No. 15761, U.S.N.M.; Porto Bello, April, 1912 (Busck). 

Resembles Ivycara Hewitson. 

THXCLA MXSCA. unt t n c m . 

Grayish black. Hind wing with red orescent before a black spot 
in interspace 2-3, preceded and followed 1^ clouded white cresewts; 
a small red patch at tomus; terminal line black, preceded by white. 
Below whit^ gray. Fore wing with outer line from costa to vein 2, ■ 
white, preceded by gray; submaj^^al line clouded, segmented, dusky. 
Hind wing with mesial line white, preceded by reddish gray, seg- 
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mented and dislocated by all the Teins, the W slight, hardly more 
than the other didooations, the bar lb-margin black; tennen broadly 
mottled, gray with a row of white crescents before and centrally; a 
large red patch in interspace 2-3 with black spot outwardly; tomus 
diffusedly red-scaled over black dot. Expanse, 27 mm. 

Type. — No. "15762, U.S.N.M.; Taboga Island, Juno, 1911 (Busck). 
Resembles bebrycia Hewitson and cTwnida Hewitson. 

LTCASNA BAimO SMI. 

10. Paraiso, Canal Zone, January, 1011 (Busck); Taboga Island, 
February, 1912 (Busck); Corozal, Canal Zone, April, 1911 (Busck); 
Alhajuelo, April, 1911 (Busck); Porto Bello, April, 1911 (Busck). 

Family HESPERIIDiE. 

PnWHOFTOX PHmiAS Umumu. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

ICXSOUA VXimZUXI.n CmaM. 

2. Ancon, Canal Zone (O. Celestine, B. G. Ireneo). 

BODAMUS PSOTBUS UmuMW. 

1. Ancon, Canal Zone (B. G. Ireneo). 

BDDAMXrS SmVUCIUS SMI. 

1. Ancon, Canal Zone (O. Celestine). 

BDDAinrS BUKTCIBS Babner. 

4. Taboga Island, February, 1912 (Busck); AUiajuolo, April, 1911 
(Busck); Porto Bello, April, 1912 (Busck). 

SUDAMUS DORTSSUS Dniry. 

1. Taboga Island, February, 1912 (Busck). 

BunAMUs noKAimes sml 

1. Taboga Island, Juno, 1911 (Busck). 

BUDAMUS CATIIXUS Cmmr. 

1. Taboga Island, February, 1912 (Busck). 

BUDAinrS ASniB Bmritnn. 

1. Paraiso, Canal Zone, April, 1911 (Busck). 

OORIURUS COBLU8 CnuiMr. 

1. Taboga Island, February, 1912 (Busck). 

aoimmus TA&UB Cnatr. 

1. Porto Bello, February, 1911 (Busck>. 

BPATBOBm CIOBIUS CndBM. 

2. Paraiso, Canal Zone, April, 1911 (Busck). 

TBLBiaADXS AMPBIOB Oewt. 

1. Taboga Island, February, 1912 (Busck). 

BDBOAlons SBBBVS Mdw. 

1. Cabima, May^ 1911 (Busck). 

GBOBOPtBBUB BB 18 OaMUo. 

6. Taboga Island, February and June, 1911 (Busck); Porto Bello, 
Febniaiy, 1911 (Busok); Alhajuelo, April, 1911 (Busck). 
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COOU CALCBAS H«rldi*8ciaLfltor. 

2. Trinidad River, March, 1912 (Busck); Taboga Island, June, 

1911 (Busck). 

The specimens are both males and very small (30 mm.). 

HTDRABMOMIA ORCHTUS 

1. Porto Bello, February, 1911 (Busck). 

HT ALOTHnnS IfBLBUS X^lniuiiM. 

1. Alhajuolo, April, 1911 (Busck). 

LIOlfYOSTOLA LACTDUS Druce. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

FYTHONIDBS CBRIALI8 Cramer. 

1. Taboga Island, February, 1912 (Busck). 

PBLLICIA THYBSTBS Oedman and Salvte. 

2. Porto Bello, February, 1011 (Busck). 

CBLABKORRHmnS VARXBGATUS Oedman and Satvia. 

1. Taboga Island, February, 1912 (Busck). 

ACHYLODBS COBUOINBA Mabllle. 

2. Taboga Island, February, 1912 (Busck); Cabima, May, 1011 
(Busck). 

ACHYLODBS PLATJTIA MMUer. 

1. Alhajuelo, April, 1911 (Busck). 

ACHYLODBS TBRRBNS Schatia. 

6. Taboga Island, February, 1912 (Busck). 

SOSTRATA SCXHTlLLAlf S MabiUe. 

1. Alhajuelo, April, 1911 (Busck). 

SOSTRATA LBUCORHOA Oedman and Salvin. 

1. Paroiso, Canal Zone, January, 1911 (Busck). 

PACHBS LOXUS Weatneod. 

6. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Porto Bello, February, 1911 and April, 

1912 (Busck). 

PACHBS 8UBALBATU8 PlRi, 

1. Paraiso, Canal 2k>ne, January, 1911 (Busck). 

BAKTIS TBRA80 Httbner. 

1. Taboga Island, June, 1911 (Busck). 

CAMPTOPLBURA THBRAMEKBS Mabllle. 

1. Taboga Island, February, 1912 (Busck). 

CAMPTOPLBURA TI8IA8 Oodnum and Sabin. 

1. Alhajuelo, April, 1911 (Busck). 

8TAPHTLU8 MAZAH 8 Raakitt. 

2. Taboga Island, February, 1912, and June, 1911 (Busck). 

8TAPRYLU8 BVtPPB Oedman and Saltln. 

1. Trinidad Eiver, March, 1912 (Busck). 

BBtlOttTBS ARSALTB Ltanmua. 

4. Paraiso, Canal Zone, February, 1911 (Busck); Cabima, May, 
1011 CBusok); Taboga Island, June, 1911 (Busck). 




164 mOff^MDIVaSOFfJBmSAflONALMUSBUM. t».4T. 

na«>PBni8 A&AKA mMkM. 

1. Taboga Islaad, FelMroary^ 1912 (Busck). 

BnVKUA SmCBTUS ItMctat. 

3. Paraiso, Canal Zhne, Febraary, 1911 (Busok); Cabima, May, 
1911 (Busck). 

RBSPBIUA HOTATA 

2. Taboga Island; February, 1912 (Busck); Alhajuelo, April, 1911 
(Busck). 

APAI76TU8 MB1IX8 CmatM, 

1. Porto BeUo, March, 1911 (Busck). 

BTUCPBltA PBTLAXUS Dnuf . 

1. Porto Bello, April, 1912 (Biisck). 
ranaojcus ATRxmoir BWnHr. 

8. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Porto Bello, March, 1911 and April, 1912 
(Busck). 

CATU POSTUIA HObow. 

1. La Clionera, April, 1912 (Busck). 
ntmBS mao vabrieiM. 

1. Taboga Island, June, 1911 (Busck). 

PABAn>BS OCKOIUS PIIHs. 

2. Paraiso, Canal Zone, April, 1911 (Busck). 

OZniTBBS COBUSCIS Bmleh-SeUUhr. 

1. Alhajuelo, April, 1911 (Busck). 

BBHITHON ALUS OadOMB and Sdvla. 

1. Alhajuelo, April, 1911 (Busck). 

LBBODBA TBS>UlTCr ATA BaoMi-eeWUhr. 

1. Alhajuelo, April, 1911 (Busck). 

OOBALUS VIBBIUS Cramw. 

3. Trinidad River, March, 1912 (Busck). 

COBALUS CABltAB Bn(i<di-Schliaw. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

aiK»BA8 COLUMBABU Bmkh-ScUUter. 

1. Taboga Island, February, 1912 (Busok). 

PBBOIBUn BBMUS VaMdw. 

8. Taboga Island, February and April, 1912, June, 1911 (Busck). 

BDTTCBIDB MDU HMriHM. 

1. Trinidad River, 1912 (Busok). 

BDTTCHIDB PBASTTOA 

1. Trinidad River, June, 1912 (Busck). 

BOBOTO LTBB OadOMa MS SMIa. 

2. Taboga Island, February, 1912 (Busck); Cabima, May, 1911. 
(Busck). 

Bimoro aacnBOB ommm Md sMa 
1. Taboga Island, February, 1912 (Busck). 
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USBICA Accnrs Stalth ni« AMmI. 

1. Taboga Island, Febnuury, 1912 (Busck). 

MKUCirS ATBSAS CMbubi tild Mtia. 

1. Trinidad River, March, 1912 (Busck). 

TBABOBIXA FUUOmoSA Oadnum and Sdite. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

MMASITaiUS SnCPUaSSnCTTS B«Rldi>SeUUtw. 

3. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 (Busck); Forte BeUo, March, 1911 (Busck). 

VSBIUnS VBNOSUS PUKi. 

7. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck). 

MBOISTUS LABDACirS G«dmaii aiid SaMn. 

1. Porto Bello, March, 1911 (Busck). 

HBOISTIAS CBKOO BoMunL 

1. Alhajuelo, April, 1911 (Busck). 

CASTSTUS PANTASOS CnOMt. 

2. Taboga Island, February and June, 1911 (Busck). 

PAttACASTSTUS BYPAROTRA Bnrieh-SeUUIst. 

1. Porto Bello, April 1912 (Busck). 

CAUXUORMUS JUVBRTUS Scuddw. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

CAIXIMORMUS ORACIUS P«M«t. 

3. Paruso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March and June, 1912 (Busck). 

THRACEDBS AROMA Bnrttnn. 

1. Trinidad River, March, 1912 (Busck). 

TAOIAOBS SBROBSTUS CnuiMr. 

1. Ancon, Canal Zone (B. G. Ireneo). 

SaperfamUy SPHINGOIDEA. 

Family SPHINQID.®. 


mnrnim cnVOULATA ftbtkiiii. 

3. Cabima, May, 1911 (Busck). 

COCmUS Ct«tJiEIITin8 CnuiMr. 

1. Paraiso, Canal 2ione, January, 1911 (Busck). 

fXKmOB ABTAXUS MXDOR CnuMt. 

2. Cabima, May, 1911 (Busck); Taboga Island, June, 1911 (Busck). 

ntOTOPARCB BAXmiBAL CiUMt. 

2. Cabima, May, 1911 Busck). 

PROTOPARCB UtnBURn M«MWm. 

1. La Chorrera, May, 1912 (Busck). 

BRIBHCIS AXOPB MntaD. 

1. Cabima, May, 1911 (Busck). 
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BUininS axtO Ztenmn. 

14. Paraiso Cazud Zone, Januaiy, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Cabima, May, 1911 (Busck). 

Bsimms onrormre stoit. 

3. Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck). 

pacBTUA ncus umMut. 

1. Trinidad River, May, 1911 (Busck). 

PACBTUA DIRCBTA Oran. 

1. Porto Belli, April, 1912 (Busck). 

PACBYUA KSSUMBRS WaHrar. 

1. Taboga Island, February, 1912 (Busck). 

BHTO JAPIX Cnuner* 

1. Cabima, May, 1911 (Busck). 

Aunmon nsoLBCTirM soOiMiind. 

1. Cabima, May, 1911 (Busck). 

BPieTOK lUOUBSIS Uniunn. 

3. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone, 
January; 1911 (Busck). 

XnSTOR OCTPBTB Liaantf . 

2. Paraiso, Canal Zone, May, 1911 (Busck). 

SBSIA VAOnS CfUMi. 

2. Paraiso, Canal Zone, January, 1911 (Busck); Ancon, Canal 
Zone (B. G. Ireneo). 

SBSU TITAS Ctuwr. 

2. Paraiso, Canal Zone, January, 1911 (Busck); La Cliorrera, 
April^ 1911 (Busck). 

PBOLUS UCAOn CnuDM. 

3. Porto Bello, Mareh, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

PBOtUS vms Matta. 

1. La Chorrera, May, 1912 (Busck). 

PBOLUS BACUS Ciunw. 

1. Porto Bello, March, 1911 (Busck). 

ZnOPRAllBS PLUTO Pabtidw. 

5. Porto Bello, March, 1911 (Busck); Cabima, May, 1911 (Busck); 
Paraiso, Canal Zone, May, 1911 (Busck); Taboga Island, June, 
1911 (Busck). 

ZnQPBABBS PISTACmA BaMmal. 

1. Taboga Island, February, 1912 (Busck). 

XnOPBAlIXS BBAOaoS CttaMt. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

XnoraAXBS UBTA Dmn. 

1. Trinidad River, March, 1912 (Busck). 
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2. Cabima, May, 1911 (Busck); Paraiso, Canal Zone, May, 1911 
(Busck). 

XnOPBAinM TITAITA Dnm. 

2. Cabima, May, 1911 (Busck); Paraiso, Canal Zone, May, 1911 
(Busck). 

ZnOPHAIlBS TUSBATA Kdvud*. 

1. La Chorrera, May, 1912 (Busck). 

Superfamily SATURNOIDEA. 

Family SATURNIID^. 

ROTBSCBH-DIA LEBBAUl Oiinln. 

1. La Chorrera, May, 1912 (Busck). 
nntPHiA BUMsmoB sou. 

1. Trinidad River, May, 1911 (Busck). 

DIRPHIA AOIS Cramer. 

1. Trinidad River, March, 1912 (Busck). 

DmraiA BOtCIA CtuBU. 

1. Porto Bello, April, 1912 (Busck). 

nntPHU SPBCIOSA Cnmet. 

14. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone, 
May, 1911 (Busck); La Chorrera, May, 1911 (Busck). 

MOITPPA SASmA WiUlmr. 

2. Paraiso, Canal Zone, May, 1911 (Busck); La Chorrera, May, 
1912 (Busck). 

DYSDJIMONIA TAMBRLAB MnOMi. 

1. La Chorrera, May, 1912 (Busck). 

AUTOMBIUS JAiruS Cramer. 

1. Paraiso, Canal Zone, May, 1911 (Busck). 

AtrrOMBSlS CracnSTRIOA Valder. 

1. Cabima, May, 1911 (Busck). 

AirroMBias jubonia WaUmr. 

3. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone, 
February, 1911 (Busck); Trinidad River, March, 1912 (Busck). 
AUroMBKlS BCBKmAlf A Scbaaa. 

1. Cabima, May, 1911 (Busck). 

OAHBUA HAUSICAA Cramer. 

3. Cabima, May, 1911 (Busck); La Chorrera, May, 191^ (Busck); 
Jrmidad River, June, 1912 (Busck). 

OAMBUA ntMIBA Cramer. 

3. Alhajuelo, April, 1911 (Busck); Trinidad River, March, 1912 

(Busck). 

mnueSU SCBAUSI Djrar. 

1. Cabima, May, 1911 (Busck). 
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HnOlSU XNVIDXOBA, IMW 

Soft gray; discal mark a dark cloud; lines pale, indistinct, con- 
verging toward inner margin; marginal space pale on lower half. 
Hind wing with a single pale band, nearly straight, situated just be- 
yond the end of the cell. Abdomen with ocherous hair, especially 
dorsally. Expanse, 32-34 mm. 

Cotypes , — Two males, No. 15764, U.S.N.M.; Taboga Island, Feb- 
ruary, 1912 (Busck). 

Comes nearest to athlia Dyar, but smaller, the fore wing not rounded 
at apex; markings less distinct, the line on hind wing straighter and 
even nearer the cell. 

HTLXSIA CRSSSIDA Dyar (t). 

4, Taboga Island, February and June, 1912 (Busck). 

The specimens are more rosy than alinda before me from Costa 
Rica and the fore wing less falcate, agreeing with cressida; but all 
the specimens are males, and without a female can not be placed with 
certainty. 

BTLBSIA Ip, A. 

11. Tabogalsland, January, 1911 (Busck); Tabemilla, Canal Zone, 
May, 1907 (A. H. Jennings). 

This form lies near jjollex Dyar, umhrata Schaus, and valvex Dyar, 
without agreeing entirely with either. The specimens are all in poor 
condition, so that a positive identification is unsafe. Mr. Busck sent 
up two distinct species of Hylesia larvae, but made no association of 
them with adults.^ 

BTLBSIA tp. B. 

2. Cabima, May, 1911 (Busck). 

Two females, close to schausi Dyar, but less coarse in appearance, 
less distinctly marked; the discal spots are more distinct than the 
bands. There are in the collection three other females of the same 
character, one from Chiriqui, one from Guapiles, Costa Rica, and one 
from Sixola River, Costa Rica. Tlie Costa Rican females were ten- 


1 Binoe writing the above, I have received a bred fomalo in good condition from Dr. 8. T. Darling, togothor 
with proaerved larve, the latter con^pknioutly dllTerent from either of tlie larvfo uent by Hr. Dimck. Doctor 
Darling fotmd the larvse on a Cashew tree ( Anacardlacese) and bred the adults. The form may be named 
HylMia tfaiUacIt new species. 

Closest to B, poltez Dyar from Vonosuola; markings less bright and contrasted In the male; both sexes 
with the costa ooncolorous with the paler part of tho wing, not with a strong dark shade as in poUez: disoal 
gpots of both wings clouded and more obscure than in poUei; abdomen of female without the phar ooherons 
posterior lateral tufts, tho hairs concolorous with the rest of the lateral ones. 

TVpe*— Female, No. 16038, Ancon, Canal Zone, April, 1013 (8. T. Darling). 

Iiarco.— Head rounded, about as wide as high, smooth, cherry-red, the tips of the mandibles and a spot 
on each side of iabnim black. Body robust, oj^ndrical, tapering a little anteriorly; whitish, with black 
angular marks and spots; dorsal line forming a series of dashes inteisegmontally and little spooks in the 
oenters of the segments; two Joined subdorsal and lateral blotchoh in segmental incisuros, a ring around sub- 
dorsal horns, spot below laterals, and lateral dot and dash on posterior third of segment; spiracles brown 
with irregular black dashes between; below a broad straight pale substigmatal area, then a blackish 
broken and vacuolated subventrol band, the venter itself pale. Thoracic feet reddish; abdominal ones pale 
with black claspers. Homs whitish with pale branches and halm, subdorsal, lateral, and substlgniatal 
rows and single dorsal one on Joints 13 and IS, none on anal plate, which Is light reddiidi with black area 
b^ore it on Joint 18. No cervical shield. Homs all about the same length, the anterior and posterior 
ones but slightly longer and slenderer, none as long as tho diameter of the body. 





no. 2060 . LEPIDOPTEHA OE THE PANAMA VANAL ZONE--DYAR. 159 


tatively labeled by Mr. Schaus as females of his rubrifrona and dalina, 
respectively, but they do not possess the red feet of these forms. 
The present form must await the association of males for positive 
identification. 

BYLBSIA ip. C. 

1. La Chorrera, May, 1912 (Busck), 

One female similar to the above but much darker, the lines slender 
and distinct; apex very dark with light lilacine spot. It does not 
agree with an;^hing bc;fore me, but description from the single 
female seems inadvisable. 

LONOMIA CTlflRA Cru&er. 

3. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 
(Busck). 

THSRnflA trausvbrsaria nine*. 

1. Porto Bello, April, 1912 (Busck). 

OXTTBNIS HONBSTA Cramer. 

1. Trinidad River, March, 1912 (Busck). 

DRACOlflPTERIS MIRABtUS Ciuner. 

1. Cabima, May, 1911 (Busck). 

DRACONIPTBRIS GIOANTBA Dnsee. 

1, Trinidad River, Juno, 1912 (Busck). 

Druce described a very pale female from Ecuador as Teratopteris 
gigarUea. The present specimen is probably conspecific, though 
small and very dark. 

Family CITHERONIIDiE. 

ClTHBROlfU MBZICANA Orate and RoblnMm. 

1. Porto Bello, April, 1912 (Busck). 

CITHBROIOA MARION, new epeciee. 

Thorax yellow with faint orange edgings to patagia and collar; 
below orange-brown; abdomen banded yellow and red. Fore wing 
yellow, a yellow patch at base, the rest of basal space filled in with 
purple; scattered purple clouds in mesial space with four angular 
dots surrounding discal cross-vein; subtorminal space lightly powdered 
with purple; terminal space solidly purple filled. Hind wing with 
red discal dot and lightly curved outer line, touching tomus and apex 
at extremities, narrowly separated from discal dot; a slight red patch 
near inner margin below cell. Beneath yellow, costa and terminal 
space of fore wing only purple. Large red discal and basal dots on 
both wings. Expanse, 84 mm. 

Type. — ^Male, No. 15836, U.S.N.M.; Trinidad River, June, 1912 
(Busck). ^ 

This is probably a subspecies of ( 7 , laocoan Cramer. 

SACLBS MAONIflCA WaUttr. 

2. Paraiso, Canal Zone, April, 1911 (Busck). 
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SrSSPBmx MOUN a Cnmtr, 

2. Cabima, May, 1911 (Busck); Paraiso, Canal Zone, May, 1911 
(Busck). 

ADBtOCSPHALA ADOCIMA, new tpeciM. 

Fore wing dark gray-brown; a white triangular patch at base; 
outer line faintly indicated, nearly parallel to outer margin, starting 
from costa at outer fifth, retreating a little below, relievtul at costa 
by a triangular violaceous shade within. Abdomen ocher-brown. 
Expanse, 83 mm. 

Type. — ^Female, No. 15766, U.S.N.M.; Cabima, May, 1911 (Busck). 

Superfamily BOMBYCOIDEA. 

Family SYNTOMID^]. 

POMPIUODBS ALIENA Walker. 

3. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1911 (Busck). 

XSANTHRBNE CRABRONIFORMIS SUudlnger. 

1. Alhajuelo, April, 1911 (Busck). 

PHEIA ALIBISIONA Walker. 

1. Cabima, May, 1911 (Busck). 

PHEIA UTICA Druce. 

1. Trinidad River, March, 1912 (Busck). 

PHEIA STRATIOTES. new speclei. 

Black, with many yellow spots; front, vertex, tegul®, streak on 
patagia, spot in center of thorax, two behind, all of constricted base 
of abdomen, band on posterior edge of each segment, intomipted 
dorsally, and venter yellow. Palpi and legs darker yellow, the latter 
streaked with black. Antennae black, yellow in the middle, wings 
yellow hyaline, veins black; fore wing with orange spot at base, an 
apical black patch and very narrow outer and inner borders. Hind 
wing with narrow apical border. Expanse, 23-25 mm. 

Cotypes . — Tliree males. No. 15771, U.S.N.M.; Trinidad River, 
March, 1912 (Busck); Cabima, June, 1911 (Busck). 

The abdomen is distinctly constricted at the base, but the other 
characters agree with Pheia. 

LOXOPHLEBU LBTTOOTHEMA. new ipeciett. 

Above as in L. imitata Druce; abdomen beneath black, the ventral 
valve white. Expanse, 18-20 mm. 

Cotypes . — ^Three males. No. 15767, U.S.N.M.; Trinidad River, June, 
1911 (Busck); Caura Valley and Aroa, Venezuela (Schaus collection). 

MBSOTHXK PYRRHA Scbiiut. 

1. Coroaal, Canal Zone, March, 1911 (Busck). 

PHOlinCOPROCTA RUBIVBNTBR Bkmptoii. 

1. Paraiso, Canal Zone, June, 1911 (Busck). 
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PBCiiaCOPKOCTA PAUCIPTnfCTA, nnr ipwlw. 

Black; patches of metallic blue on fore coxse, front, vertex, teguke, 
base of wing, metathorax, and lateral row on abdomen, the central 
spots of latter smaU; an orange patch dorsally on fourth segment 
and small one on jSfth; a band on fourth ventrally; anal tuft black. 
Wings hyaline, veins black; a black marginal band on fore wing 
expanded at apex and tomus; subcostal orange streak and orange 
patch at base of inner margin, cut by vein 1 . Hind wing with mar- 
ginal band widened at apex and tomus. Discocellulars of hind wing 
angled. Expanse, 36 mm. 

Type. — ^Mde, No. 16679, II.S.N.M.; La Chorrera, May, 1912 
(Busck). 

SAROSA MORA Sebaul. 

1. Porto Bello, April, 1912 (Busck). 

Differs from mom in having a broad black apex to fore wing, but 
agrees otherwise. 

HOMOtOCBRA STICTOSOMA DtttC*. 

1. Cabima, May, 1911 (Busck), 

COSMOSOMA SBMirULVA Dnie*. 

4. Trinidad River, March, 1912, and June, 1911 (Busck); La 
Chorrera, May, 1912 (Busck). 

COSMOSOMA RXMOTA Wilkar. 

1. Trinidad River, March, 1912 (Busck). 

COSMOSOMA HXRCnrACDXA. MW apMlM. 

Like O. hercyna Druce, but smaller, the apical black patch of fore 
wing with straight inner edge, not arcuate. Expanse, 20-22 mm. 

Cotypes . — Two males. No. 16772, U.S.N.M. ; Trinidad River, March, 
1912 (Busck); Cabima, May, 1911 (Busck). 

COSMOSOMA MKLAirOTKLA. luw vuMy. 

Abdomen with small black tip; else as in hercynacula. 

Cotypes . — ^Two males. No. 16773, U.S.NJd.; Cabima, May, 1911 
(Busck). 

BAtTRITA TBMBmrS Stott. 

1. Trinidad River, March, 1912 (Busck). 

SAURTTA PB<BinC06nCTA Onca. 

1. Cabima, May, 1911 (Busck). 

SAtnUTA TIPnUNA BSImm. 

4. Alhajuelo, April, 1911 (Busck) ; Porto Bello, May, 1911 (Busck); 
Paraiso, Canal Zone, June, 1911 (Busck). 

Smu JUORUS Cnuan. 

2. Taboga Island, February, 1912 (Busck); Porto Bello, March, 

1911 (Busck). . 

ARDROCHARTA MXOIIXS Stott. 

2. Trinidad River, March, 1912 (Busck). 

84848"— rroc.N.M.voI.4T— 14 11 
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DTCLADIA IAAMHA» new epeciet. 

Head and thorax orange above with median dorsal black stripe. 
Abdomen black with largo blue metallic lateral patches, orange at 
base; palpi orange, the joints tipped with black; legs black, fore 
femora pale orange, fore coxes metallic blue. Wings hyaline, tinged 
with orange; veins, costa and margin orange; a largo round black 
discal spot; apex and torn us black; a sordid orange patch at bases 
of veins 2-4. Hind w4ng hyaline with black terminal border, wider 
at apex and tornus. Exi)anso, 32 nun. 

2ype. — Male,No. 15770, U.S.N.M.; l^aOhoiTcra, May, 1912 (Biisck). 

HTPOCHARIS CLUSIA Druce. 

1. La Chorreni, May, 1912 (Busek). 

RHTNCHOPYOA FLAVICOLLIS Druce. 

1. La Chorrera, May, 1912 (Busek). 

PSOLOPTERA THORACICA Walker. 

4. Alhajuelo, April, 1911 (Busek); Cabima, May, 1911 (Busek); 
Porto Bello, May, 1912 (Busek). 

MACROCNBMB AURIPES Walker. 

2. Cabima, May, 1911 (Busek). 

MACROCNEME CHRYSOTARSIA Hampaon. 

7, Taboga Island, February, 1912, and June, 1911 (Busek); La 
Chorrera, May, 1912 (Busek). 

BSACROCNEME LADES Cniraer. 

1. Taboga Island, February, 1912. 

MACROCNEME LADES CABIMENSIS. new subtpeciet. 

Hind tibiie with long fringe of hair above and short one below on 
inner side; autenna3 of female with short branches; fringe of hind 
tarsi white on top of fust and all succeeding joints. Fore wing with 
short blue streaks at base and a row of them across middle. 

Ootypes , — Two females. No. 15768, U.S.N.M. ; Cabima, May, 1911 
(Busek). 

Also a broken and worn specimen, apparently the same, Paraiso, 
Canal Zone, February, 1911. 

MACROCNEME LACONIA Druce. 

1. Taboga Island, February, 1912 (Busek). 

MACROCNEME INDISTINCTA Butter. 

2. La Chorrera, May, 1912 (Busek). 

CALONOTOS TIBURTUS Cramer. 

3. Porto Bello, March, 1912 (Busek); Alhajuelo, April, 1911 
(Busek); La Chorrera, May, 1912 (Busek). 

NAPATA LEUCOTSLUS Butter. 

4. Paraieo, Canal Zone, February, 1911 (Busek); Porto BeUo, 
Marcli, 1911 (Busek); Cabima, May, 1911 (Busek). 

ACLYTIA REBBR Cramer. 

1. Trinidad River, March, 1912 (Busek), 
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ACLYTIA PUKCTATA Butler. 

1. Trinidad River, March, 1912 (Buack). 

TSUCER ATSUCSR, new epeclei. 

Fore wing straw-color, inorate with brown; a brown shade at 
base; a faint curved inner line; small double discal dot preceded by 
a shade on costa; an oblique band from outer third of inner margin 
to apex; a round black spot on tornus; small terminal dots. Hind 
wing soiled whitish, with small fuscous discal spot and faint term- 
inal shading; fringe dotted as on fore wing. Expanse, 24 mm. 

Type. — Female, No. 15777, U.S.N.M. ; La Chorrera, May, 1912 
(Busck). 

This species disagrees with Tewer in venation, having 6 of fore 
wing arising far below angle of cell, 6 and 7 of hind wing separate, 
4 and 5 from a point; but two of these divergencies are shown in 
Teucer brunnea Hampson, which tins species resembles. 

BPISCEPSIS LENiETTS Cfumer. 

1. AUiajuelo, April, 1911 (Busck). 

DBLPHYRS ELACHIA, new species. 

Hoad, thorax and fore wing brown. Hind wing and abdomen 
blackish gray. Legs brown; antcnna 0 blackish. Expanse, 1(5 mm. 

Hind wing with veins 6 and 7 separate; 5 fully dev (doped from 
low(T angle of coll; 3 and 4 coincident; 2 from long before angle of 
cell. Fore wing with 3 and 4 long-stalked; 5 from lower angle of 
cell; 9 absent. Abdomcui not constricted at base. 

Type. — Female, No. 15778, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

Resembles V. Jiebes Walker, but smaller. 

DBLPHYRB HBBBS Walker. 

1. TabemiUn, Canal Zone, May, 1907 (Busck). 

DBLPHYRS CUMULOSA, new species. 

Fore wing lilacine gray with large round brown spots in rows; 
spot at base, inner row cuiwed, median row doubled at end of cell, 
a large blotch at lower comer of cell, single row below, outer row 
fused into a wedge-shaped band above, single and somewhat dis- 
located below vein 2; siibterminal row close to margin; a row of 
dots in fringe. Hind wing soiled pale yellow. Head and thorax gray 
with narrow crimson ring in nock; abdomen pale ocher above, with- 
out spots. Expanse, 25 mm. 

Cotypes . — Two males, No. 15774, U.S.N.M.; La Chorrera, May, 
1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck). 

PTTCHOTRICHOS BPISCBPSEDIS, new species. 

Black-brown; two spots on back of head and whole venter of. 
thorax narrowly crimson; abdomen black, with large lateral metallic 
blue spots. Fore wing brown-black. Hind wing hyaline-white at 
base, veins and broad margin black; the cell black above, leaving 
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tibie white spots in lower part of cell, one large one beyond and two 
smaller ones between base of veins 2-6. Male with straw-colored 
hair pencil at base of hind tibia. Expanse, 38 mm. 

Type. — Male, No. 16776, U.S.N.M.; Trinidad River, March, 1912 
(Bnsck). 

BBUUltA BAKOCA iww iPMlM. 

Black, mixed with olive fuscous; patagia and thorax striped; two 
large crimson dots at back of head; fore coxae wliitish. Abdomen 
black above, white below, except at tip. Fore wing olive-fuscous 
with white-hyaline patches, one in coll, a long one below, a row of 
four beyond, black spots in rows between the veins filling up most 
of the rest of wing, leaving only narrow lines between. Hind wing 
white-hyaline at base with broad "black border. In the male the 
tomus of hind wing is produced a little and rounded, with erect 
fuscous scales and a broad border of the same beneath to vein 6. 
Expanse, 21 mm. 

TVpc.— Male, No. 15776, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

BUCSRBON HTAUNUM Kay«. 

1. Trinidad River, June, 1912 (Biisck). 

BUCBKBOir lATITASCIATA Wtlkct. 

1. Trinidad River, Mardh, 1912 (Busck). 

BUCBSBOH BOOSRSt Diom. 

1. Alhajuelo, April, 1911 (Busck). 

COKBXBIA LTCOIDXS WlBtw. 

1. Alhajuelo, April, 1911 (Busck). 

Family LITHOSTID.®. 

BTPABXVA POOOnODA Binvna. 

1. Cabima, May, 1911 (Busck). 

APmOSIA CROCKA Sdunn. 

3. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912 
(Busck). 

AOTIXA BIOFTBRA. new ipMiM. 

Mile . — ^Palpi yellow with dark tips; front white; vortex, thorax, 
and abdomen gray, and tuft black. Fore wing silvery white, broadly 
dark gray along inner margin. Hind wing white. Beneath, fore 
wing gray, darker on inner margin; a broad ocherous area over cell 
and outwardly, staining veins 2, 3, and 4. Expanse, 20 mm. 

Female . — ^Palpi, head, and thorax as in the male; abdomen gray 
above, without anal tuft. Fore wing as in the male above; below, 
white with gray about tomus only. Expanse, 22 nun. 

Cotypea . — ^Four males, three females. No. 16781, U.S.NM.; Trin- 
idad River, March and August, 1912 (Busck); La Chorrera, May, 
1912 (Busck); Cabima, May, 1911 (Busck). 
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kxmxK eoaucsA snu*. 

23. Porto Bello, March, 1912 (Busck); Cabima, May, 1911 (Busck); 
LaChorrera, May, 1912 (Busck); Trinidad Rirer, June, 1912 (Busck). 

Aorvtx HIPHOSTIBSS, Mw ^mIm. 

Palpi ocher, blackish at tip. Silvery white, fore wing shining, 
hind wing semitranslucent. Head dark gray in front, vertex white; 
antenneo ocher, shortly pectinated in the male. Thorax white. Abdo- 
men white; anal tuft of male tinted with sordid ocher. Legs whit- 
ish, fore femora yellow, fore tibiae and tarsi fuscous. Costa of male 
very narrowly and faintly ocher; of female, white. Expanse, 40- 
46 mm. 

Cotyfts. — Four males, one female. No. 15782, U.S.N.M.; Cabima, 
May, 1911 (Busck). 

This falls in AgyUa nivea Walker by Hampson’s monograph; ‘ but 
Walker says of nivea, "Head black above, lutoous in front” and “abdo- 
men testaceous above.” Of the synonyms given by Hampson, mon- 
oUuea Walker has “palpi fawn color;” argentea Felder has the 
vortex of head yellow, collar shaded with purplish fuscous; virginea 
Schaus is a small form with pale ocher vertex and collar and abdomen 
gray dorsally; ■plateada Dognin is like argentea Felder, but with 
ocherous abdomen instead of white; flore-dlla Dognin has the vertex 
of the head as well as the whole front and collar gray. None of the 
described forms, therefore, agree with the one before me. I have two 
males and three females of niphosHbes also from the Guianas, col- 
lected by Mr. Schaus. 

AnSTOSU. JUDAS Httbow. 

6. La Chorrera, May, 1912 (Busck). 

BAIBOSA DORSISIOirA Walkti. 

1. La Chorrera, May, 1912 (Busck). 

Doueaxsu rALSOCONU Schinu. 

3. Cabima, May, 1911 (Busck). 

ACBROOSIA nUDA 

6. Alhajuelo, Marcli, 1912 (Busck); Trinidad River, March, 1912, 
and May, 1911 (Busck). 

THTONB SnCPLBX Water. 

37. Taboga Island, February, 1912 (Busck); Trinidad River, 
March, 1912, and June (Busck); Alhajuelo, April, 1911 (Busck); 
Cabima, May, 1911 (Busck); La Chorrera, May, 191/ (Busck); 
Corozal, Canal Zone, July, 1912 (J. Zetok and C. P. Crafts). 

TSnrOITB OSISBSCEHS Sdiaua. 

13. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1912 (Busck); Trihidad River, March and June, 1912 (Busck); 
Cabima, May, 1911 ^usek); La Chorrera, May, 1912 (Busck). 


■ C»t. lAp. Fbal. Blit. ICua., vot. 2, ItOO, f. IW. 
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AntlDA CYBCnSS, new epMlie. 

Fore wing grayish white, white iirorated with olive yellow; a sub- 
basal oblique half-line from costa, dark gray; a small square patch 
on middle of costa, connected by a slender, broken dentate outcurvod 
line to a triangular patch on inner margin; a large diffused patcJi on 
tennen forming a larger triangular patch above and a smaller one 
below, joined; terminal black dots. Hind wing soft grayish fuscous, 
with faint darker border and central lino, the latter crossing the ol>- 
scure discal dot. Fringe pale. Expanse, 12 mm. 

Cotypes , — Seven specimens, No. 15793, U.S.N.M.; La Chorrera, 
May, 1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busok). 

AFRIDA PfilXlS, new ipecles. 

Base of fore wing dark, heavily blackish irrorato, followed by a 
broad band of grayish wliite, limited by a zigziig black line, and run- 
ning in toward base on inner mai^n; median space irroratod with 
gray, limited by a line similar to the inner one, running from apex 
inward, then downward to inner margin before tornus; the line is 
followed by white helow, but above touches the blackish marginal 
marking, wliich becomes purplish toward apex; marginal dots not 
relieved. Hind wing uniformly dark grayish fuscous. Expanse, 
11 mm. 

Type. — ^Male, No. 15794, U.S.NJVI.; Oabima, May, 1011 (Busck.) 

G.\.UDEATOR, new genus. 

Fore wing witli vein 3 before angle of cell; 4 and 5 well separated, 
6 below upper angle of cell; 7 to 9 stalked, 7 after 9; 10 and 11 free, 
1 1 somewhat curved. Hind wing with 3 and 4 from angle of cell, 5 
from middle of cross vein, 6 and 7 longnstalkod, 8 from middle of cell. 
Hind tibiaa with four spurs; palpi short, slender, upturned to middle 
of frons; tongue distinct. 

Type of the genus, — Oaudeaior 2 >(iidicu 8 , new species. 

OAUDBATOR PAmiCUS. now ipoclot. 

Yellow; abdomen more or loss red dorsally. Fore wing yellow; a 
purple-black bar near base to vein 1 ; an oblique inner band joined 
by a longitudinal bar to a curved outer one to costa; outer band 
broken below this bar, its lower segment lying parallel upon inner 
margin next tomus. llind wing pink with yellow fringe. Expanse, 
13 mm. 

Type. — ^Male, No. 16783, selected from 38 specimens, Cabima, May, 
1911 (Busck). Other specimens from Porto Bello, April, 1912 
(Busck); Tabernilla, Canal Zone, May, 1907 (Busck); La Chorrera, 
May, 1912 (Busck); Trinidad River, March and June, 1912 (Busck). 

Resembles Nvdur fractiviUarum Dyar. 

LTCOMORPHODBS 8QSDIDA Biiltor. 

12, Taboga Island, February, 1912 (Busck); Trinidad River, 
March, 1912 (Busck); Porto Bello, April and May, 1912 (Busck); 
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TaibemiUa, Canal Zone, May, 1907 (Busck) ; 'Cabima, May, 1911 
(Busck); Alhajuelo, April, 1911 (Busck); La Chorrera, May, 1912 
(Busck)* 

MULONA PHBUNA Dnic«* 

18. Trinidad River, March, May, and June, 1912 (Busck); Porto 
Bello, April, 1912, and May, 1911 (Busck); La Chorrera, May, 1912 
(Bus^); Corozal, Canal Zone, July, 1912 (C. P. Crafts). 

PRBFIBLLA AURBA BtttlM. 

14. Taboga Island, February, 1912 (Busck); Porto Bello, April, 
1912 (Busck); Tabomilla, Canal Zone, May, 1907 (Busck); Cabiina, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck) ; Trinidad River, 
June, 1912 (Busck). 

Hampson figures ‘ the venation with veins 3 and 4 long-stalked in 
hind wings. They are in reality separate or connate, the cell making 
a long angle toward margin, wrongly shown in the figure. Vein 6 
also is short and curved. 

ODOZANA SIXOLA Scluiut. 

7. Trinidad River, March, 1912 (Busck); Porto BeUo, March, 1911 
(Busck); Cabima, May, 1911 (Busck). 

All the specimens are males, the female being unknown. 

PALi^OZANA, new genus. 

Fore ving with veins 2 and 3 from well before angle of cell; 4 and 5 
from a point; 6 from apex of cell; 7 to 9 stalked, 7 beyond 9; 10 and 
11 free, oblique. Hind wing with 2 before angle of cell; 3 to 5 
stalked, 4 and 5 coincident; Band 7 stalked; 8 near end of cell. Palpi 
slender, upturned; tongue strong; hind tibiae witli four spurs. 
Falls with Pachycerosia in the table, but the costa is not strongly 
arched at base. 

Type of the genua. — Paheozana mida, new species. 

PALASOZARA MlOA, new tpeclM. 

Dark slate gray; tegular crimson; palpi pale. Fore wing blackish 
slate. Hind wing crimson with outer even black border. Below 
this area covered with raised orange scales and a row of orange hairs 
Bubcostally. Abdomen crimson with very large anal and lateral 
tufts, crimson at the sides, orange in the center. Expanse, 15 mm, 
Cotypea . — ^Throe males. No. 15786, U.S.N.M.; La Chorrera, May, 
1912 (Busck). 

nXICB X.XUCONOTUM* new ipvctof. 

Head and thorax white; abdomen crimson dorsally, not tufted. 
Fore wing gray, washed with white, the gray persisting as borders 
to creamy white spots, of which one, semicircular, is on outer third 
of costa and two dongate ones on inner margin, nearly joined cen- 
trally and together reaching from base to tornus. Hind wing crim- 


> Ct. Lep. Pbd. Bill. Ifw., vol. 2, itoo, p. m 
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son with small gray tip at apex, no prolongation at tomus, Ebc- 
panse, 10 mm. 

Tyfe. — ^Male, No. 16786, U.S.N.M.; La Chorrera, April, 1912 
(Buack.) 

nUCB MmUTA BuOnr. 

1. Cabima, May, 1011 (Busck). 

Smaller than the unique female type (male, 11 mm.), but agreeing 
well otherwise with Hampson’s description and figure.* 
nucB opulbuta w«ik«f. 

4. Cabima, May, 1911 (Busck); Porto Bello, October and Decem- 
ber, 1912 (G. P. Cleveland). 

UARBABDOSIA COROmBS Schatu. 

16. Tabemilla, Canal Zone, May, 1907 (Busck); Cabima, May, 
1911 (Busck); Trinidad River, June, 1912 (Busck). 

All the specimens are females. 

PARAPRBFIA yuSaUROUA, nnr ipKlM. 

Head and palpi blue-gray; tegulse crimson; tongue dark brown; 
thorax and abdomen dark blue-gray. Fore wing slaty gray-blue, 
shaded on inner third. Hind wing slaty black. Expanse, 16 mm. 

Cotypes. — ^Male and female. No. 15784, U.S.N.M.; Porto Bello, 
April, 1912 (Busck); La Chorrera, May, 1912 (Busck). 

HODOZAITA TBRICOPBORA HunpKm. 

9. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Corozal, Canal Zone, July, 1912 (J. Zetek). 

nODOZANA PICTURATA Sehaiu. 

1. La Chorrera, May, 1912 (Busch). 

IVOBOZANA ALBULA* sew tpedes. 

White; fore wing irrorated with luteous, with an indistinct patch 
of darker scales above vein 6 beyond cell and a diffuse elongate 
black patch in submedian space beyond middle. Hind wing pale 
gray. Abdomen pale gray, with large white terminal tuft. Ex- 
panse, 11 mm. 

Type. — ^Female, No. 16803, U.S,N.M.; without label (Busck). 

In appearance resembles Saozana leucota Hampson. 

SERINCIA, new genus. 

Fore wing with vein 2 from long before angle of cell; 3 to 6 well 
spaced; 7 to 9 stalked; 8 and 9 coincident; 10 and 11 free. Hind 
wing with 3 and 4 moderately stalked, 6 absent, 6 and 7 stalked, 8 
from middle of cell. Hind Ubise with four spurs. Palpi obliquely 
porrect, exceeding the front; tongue well developed. Falls in Oincia 
in the table, but differs in the absence of vein 9. 

Type of (he genus. — Serineia metoMca, new species. 


1 Cftt. L^p. Phil. Brit l£si.> vd. 2, 1900# p. pt 22, flg. 17. 
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SKlOlf CU MSTiOXICA. finr 

Pore wing bright metallic green. Hind wing dull black. Body 
parts black, the head and thorax green. Expanse, 16 mm. 

Type. — Female, No. 16787, U.S.N.M.; Tabemilla, Canal Zone, 
May, 1907 (Busck). 

tYCOMORPRODSS OBNIFICANS. IMW •poeiat. 

Dark slate gray; abdomen dorsally crimson. The fore wing under 
a Ions has numerous rough, white scales, tipped with black. The 
hind wing is nearly black without the slaty tint. Expanse, 13~14 mm. 

Coiypes . — Seven females, No. 15789, U.S.N.M.; Trinidad River, 
March, May, and June, 1912 (Busck). 

Like Talara rugipennis Schaus, but differing in the pronounced 
stalking of veins 4 and 5 of fore wing. 

TALARA MBLANOSTICTA, new epeclee. 

Slate gray; fore wing pale slate gray, showing under lens many 
whitish scales with black tips. Hind wing with veins 3 and 4 
stalked, a little browner in tone than fore wing, with a large velvety 
black patch of androconia fQling the cell and extending above and 
beyond it. Expense, 15-16 mm. 

Cotypes . — Two males. No. 15790, U.S.N.M.; Cabima, May, 1911 
(Busck). 

TALARA MIRYNTHADIA. IMW spMlM. 

Brown, tinged with submotallic black; neck and basal joint of 
antennie yeUow; abdomen crimson above, anal tuft mixed crimson, 
orange, and black. Fore wing slaty brown with bluish black shade 
aloiig costa and across middle, broadly so beneath, leaving only 
base and apex of slate. Hind wing crimson, apical half brown- 
black, narrowing to a point before tomua. Expanse, 15 mm. 

Male, No. 15791, U.S.N.M.; La Chorrera, May, 1912 

(Busck), 

Two females, tentatively associated with the male type, lack the 
dark shading of fore wing above and below, the wing being dark 
slaty blackish without marks on either surface. Crimson area of 
hind wing more restricted than in the male, occupying about the 
basal third. 

La Chorrera, May, 1912 (Busck); Tabemilla, Canal Zone, May, 
1907 (Busck). 

TALARA VIOLB8CBN8. ntw tpMlM. 

Dark slaty brown; fore wing with shining violet tint, uniform. 
Hind wing black, basal third crimson. Abdomen crimson, the large 
anal tuft blue-black. Expanse, 16 mm. 

Type. — ^Male, No. 15792, U.S.N.M.; Cabima, May, 1911 (Busck). 

TALARA PH4CBLLA 

7. Trinidad River, March, 1912, and May, 1911 (Busck); Corozal, 
Canal Zone, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 
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TALARA MBSOSPOA, MW ■(MiM. 

Head and thorax white; abdomen crimson. Fore wing white; a 
brown patch at basal one-third of inner margin and another oblique 
one on tornua. Hind wing crimson. Expanse, 1 1 mm. 

Type. — Male, No. 15797, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

TALARA MONA, new epeciei. 

Fore wing gray, variegated with whitish scales, especially on lower 
half; inner lino pale, faint, forming three small pale spots; subter- 
minal line dark, straight, bent at vein 6, followed by a light mark at 
tom us and fringe and two dots on costa, one before, one after. Hind 
wing crimson at base, apex broadly dark gray, running as narrow 
border to torn us. Body gray; abdomen crimson dorsally. Ex- 
panse, 11 mm. 

Type. — Male, No. 157913, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

AUiod to uninioda Schaus and diverm Schaus, rather intermediate 
between them. 

ABROCHOCIS, now genus. 

Fore wing with veins 2 and 3 from before angle of cell, 4 and 5 long- 
stalked, 7 to 9 stalked, 7 before 9, 10 free, 11 anastomosing with 12. 
Hind wing with vein 2 from before angle of cell, 3 and 4 coincident, 
5 from lower angle of coll, 6 and 7 coincident, 8 before middle of cell. 
I£ falls in the table with BarsineUa Butler, differing in veins 3 and 4 
of fore wing being stalked and 6 and 7 of hind wing coincident. 

Type of the genus . — Talara esperanza^ Schaus. 

ABROCHOCIS BSPSRANZA Schaus. 

12. Tabernilla, Canal Zone, May, 1907 (Busck); Oabima, May, 
1911 (Busck); La Chorrera, May, 1912 (Busck); Trinidad River, 
June, 1912 (Busck), 

BARSINBLIA DBSBTTA* sew species. 

Fore wing orange, tinged with red; crimson discal bar and termen; 
three black dots beyond base followed by four digitate streaks, then 
the inner lino, thrice dentate, central tooth largest; outer line with 
one long tooth, followed by eight streaks on the veins. Hind wing 
crimson with apical black spot; fringes orange tinted. Expanse, 9 
mm. 

Type. — ^Female, No. 16797, U.S.N.M.; La Chorrera, May, 1912 
(Busck) » 

GBHIDXXIS, now gonus. 

Generic characters of Ohryaochhrosia Hampson, by the table, but 
vein 11 free, Oblique, not anastomosing with 12, cell of hind wing 
moderate, etc. 

Type of (he genus. — Oeridizis minx, new species. 

I Ann. Hag. Nat. Hist (8), voL 7 , 1011, p. 865. 
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OBiaOnaS MXNX, new tpectot. 

White; abdomen tinged with sordid. Fore wing white with scat- 
tered ocherons shadings; a large oval black patch occupying a large 
part of the wing, leaving the costal third white and a narrow space 
along margin and aroimd tomus. Ilind wing pale fuscous, the fringes 
white. Exj^anse, 14 mm. 

Type, — ^Male, No. 15788, U.S.N.M.; Trinidad River, June, 1912 
(Busck). 

Resembles in appearance Paraialara inveraa Schaus. 

CLSMBNSIA QUINQUIFERANA Walker. 

3, Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912 
(Bus(?k). 

There ajipoar t<i l>e several species mixed up under this name, but 
the material is not in good enough quality to enable a separation. 

ANyCNE, new genus. 

Palj>i upturned, second joint densely fringed with scales in front, 
the third small, e>oncealed by the scales, reaching nearly to vertex 
of head. Tongue moderately well developed. Hind tibi® with very 
long spurs. Fore wing rather narrow, apex depressed, pointed or 
slightly falcate. Fore wing with veins 2 and 3 from well before 
angle of cell, 4 and 5 from a point, 6 shortly below upper angle of 
cell, 7 to 10 stalked, 7 before 10, 11 free, oblique. Hind wing with 2 
long before angle of cell, 3 and 4 stalked, 5 above middle of discocel- 
lulars, 6 and 7 stalked, 8 from the middle of the cell. 

Type of the genus, — Ansene spurcUy new species. 

ARjBNB 8PXmCA« new speciee. 

Fore wing whitish, costa dark brown; costal third shaded with 
gray, cut by two rather broad white lines, of wliich the inner is oblique, 
the outer bent outwards a little above the middle; a triangular 
brown patch on inner margin between the lines; a yellowish stain 
about tomus, with a small dark patch and another before outer mar- 
gin above middle. Hind wing whitish, stained with fuscous, espe- 
cially at apex and inner angle. Expanse, 13 mm. 

Cotypes . — Two males, No. 15798, U.S.N.M.; La Chorrcra, May, 
1912 (Busck); Corozai, Canal Zone, April, 1911 (Busck). 

AMJBKB SQUALIDA. new tpectot. 

As in spurcay but the gray shading is extensive, involving nearly 
the whole wing; a whitish space at base below a longitudinal basal 
dash; lines white, narrow, not attaining costa; dark marks on inner 
margin and before outer margin olivaceous, not as distinct as in 
spuTca, Hind wing fuscous. Expanse, 13 mm. 

Type, — ^Male, No* 15799^ U.S.N.M.; Porto Bello, May, 1912, 

(Busck). 
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AKMKE 1MFE08PBBA» OMT ipi dw . 

Fore wing wood-brown, with nnmerotis fine straight obliqne dark 
brown lines subparallel to outer margin; a large elongate dark discal 
mark; costa coppery brown with fine white oblique streaks in reversed 
direction to the lines, and small patch before apex; margin narrowly 
dark brown, fringe lighter brown. Hind wing fuscous brown, fringe 
light brown. Expanse, 10 mm. 

Cotypes . — Two males, No. 15800, U.S.N.M.; Tobago Island, Feb- 
ruary, 1912 (Busck); Alhajuelo, April, 1911 (Busck). 

AXMm DIAGRAMMA, new spMlM. 

Palpi with the tliird joint long; for© wing with outer margin square, 
a little incised below apex. Fore wing gray, the central veins lightt^r, 
yellowish scaled, the whole wing minutely transversly lined with 
alternating light and dark scales; two brown-black lines across the 
wing, the inner curved, the outer a little waved broadly below; three 
dots on costa before apex and a row of irregular subonnfluent mar- 
ginal ones. Hind wing dark fuscous. Expanse, 10 mm. 

Cotypes . — ^Four males, one female. No. 15801, U.S.N.M.; Tobago 
Island, February, 1912 (Busck); Trinidad River, March, 1912 
(Busck); La Chorrera, May, 1912 (Busck). 

DIXAN.£N£:, new genus. 

With the characters of Ansene, but veins 3 and 4 of for© wing 
stalked; the palpi have the third joint long; fore wing not subfalcate, 
apex roimdedly pointed, outer margin oblique. 

Type of {he genus. — Dixansene lepidocseruif new species. 

DIZANJBNB LSPIDOCjBlf A, new ipedet. 

Fore wing light gray, the scales arranged in minute transverse 
whitish and dark brown lines, some 50 of each color, the ground 
nearly pure white in patches at base above, on inner margin at basal 
third and in a wavy subterminal line; patches of long spatulate 
scales, black on white, in tliree areas, one subbasal, one medial, one 
subterminal, none attaining costa; inner line coppery brown, from 
costa to median vein; outer similar, crossing wing, gently excurved 
above and below; a row of terminal black dashes. Hind wing 
whitish, fuscous tinted outwardly, with dark terminal line. Expanse, 
11 mm. 

Cotypes . — Four males, two females, No. 15802, U.S.N.M., Tobaga 
Island, February, 1912 (Busck); Porto Bello, April, 1912 (Bxisck); 
La Chorrera, May 1912 (Busck). 

SAOZANA, new genus. 

Differs from Odozana Walker in having vein 11 of for© wing free, 
not anastomosing with 12 and veins 6 and 7 of hind wing coincident. 
The hind wings of the male are greatly expanded in the anal area, 
with a notch above vein 2. 

Type of the genus. — Odozana leuooia Hampson. 
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8AOBUIA LXnCOTA Himfm. 

1. Trinidad River, Mardi, 1912. 

Winte; fore Tidng irrorated with pale fnscoiiB patches. The male 
has numerous secondary sexual characters: On fore wing a pencil of 
stiff black hairs on imder side running along inner margin and an 
elliptical thick glandular fovea below the cell; on hind wing the 
remarkable expansion of anal area and a thick fovea at the end of 
the cell. 

Family ARCTIID^. 

1DAI.US mPPIA SUI. 

1. Trinidad River, June, 1912 (Busck). 

MXLXSK LAODAMIA DfUC*. 

1. Trinidad River, March, 1912 (Busck). 

MSLB8E inCERTA WaUnt. 

4. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck). 

BCELBSE ASAHA Dnw*. 

1. Trinidad River, March, 1912 (Busck). 

OCBRODOTA PROEAPmES I>raet. 

1. Porto Bello, March, 1911 (Busck). 

AMMALO INSUIATA Walkw. 

2. Gorozal, Canal Zone, March, 1911 (Busck); Paraiso, Canal 
Zone, June, 1911 (Busck). 

HAUSmOTA RBOMBOmBA Btpf 

2. Porto Bello, February, 1911 .(Busck); Trinidad River, March, 
1912 (Busck). 

HAUSmOTA CATElfUlATA BiOmu. 

1. Trinidad River, March, 1912 (Busck). 

miZUIA ORISBA Sdunu. 

1. Porto ]^llo, February, 1911 (Busck). 

PARSVU PAREBIXI Sdum*. 

1. Cabima, May, 1911. 

A female differing from the male type in having the hind wing 
crimson at base and the terminal gray border broad. 

AOORJtA MOnUTA Seiun. 

9. Trinidad River, March and June, 1912 (Busck); Cabima, May, 
1911 (Busck) ; La Chorrera, May, 1912 (Busck). 

VIRBXA ROSBKBBROl 

42. Porto Bello, March, 1911 (Busck) ; Corozal, Canal Zone, March, 
1911 (Busck); Tr^idad River, March, 1912 (Busck); Paraiso, Canal 
Zone, February, 1911 (Busck); Cabima, May, 1911 (Busck); La 
Chorrera, May, 1912 (Busck). 

VniBU OROUk, ntw apwlM. 

Fore wing brown-black above; below with a large yellow patch 
over two-thirds of wing from base, except costa. Hind wing black 
with ysUow patch on upper half of wing except margin; a yellow 
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streak beneath at inner margin; neck with crimson ring; abdomen 
Mack above, gray below, without orange stripe. Expanse, 26 mm. 

Type. — ^Male, No. 15810, U.SJ73f.; Porto Bello, April, 1912 
(Busck). 

mniTOS COTXS Dnw*. 

2. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck). 

APAITTBSIS PROZniA Ovailn. 

6. Porto Bello, March, 1912 (Busck); Cabima, May, 1911 (Busck); 
Corozal, Canal Zone, July, 1912 (J. Zetek). 

XCPAIITBXIUA LABTA Walker. 

1. Porto Bello, April, 19,11 (Busck). 

UTBTHBISA VBiroSTA IMniaii. . 

6. Cabima, May, 1911 (Busck); La Cliorrera, May, 1912 (Busck); 
Paraiso, Canal Zone, June, 1911 (Busck); Corozal, Canal Zone, July, 
1912 (C. P. Crafts). 

Family HYPSIDiE. 

LAUSOn SORA Baladaval. 

3. Trinidad River, June, 1912 (Busck); Corozal, Canal Zone, July, 
1912 (J. Zetek). 

HTAZUROA SUBSrORMALIS, iMw tpcciM. 

White; head and thorax stained with gray; two white dots on ver- 
tex and two on togul«e; patagia with orange spot at base; abdomen 
with a dorsal and a subdorsal dark lino. Wings white; veins dark 
on both pair; fore wing with the costa gray, stained with orange 
at base and subapically; a clouded dork spot at end of ceU joined to 
costa and another above tornus between veins 2 and 3. Expanse, 
39 mm. 

Type. — ^Female, No. 15811, U.S.N.M.; Paraiso, Canal Zone, Janu- 
ary, 1911 (Busck). 

PKRICOPIS MAROtSAUS Wdkai. 

3. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Cabima, May, 1911 (Busck). 

PBRICOFtS AROULOSA ntBHinBS BnMr. 

2. Taboga Island, June, 1911 (Busck). 

Mr. Busck took a pair, the male marked like normal angvloia 
Walker, except that the lower part of the central band is yellow, the 
female of a form like Whomia Felder. The species is not UJumia, 
which I identify in three specimens from Costa Rica agreeing with 
Felder’s hgure, but so much like it that live specimens in the collec- 
tion are so named. The present form, irenidee, has a tendency to 
obsolescence of the basal red markings of fore wings in both sexes; 
of 12 before me from Panama only four have the rod well developed. 
In two others it is reduced and in the remaining six entirely absent. 

Mr. Busck made the following note about the defensive secretion 
ad this species: “On capture these butterflies, male and female, emit 
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through a slit in the thorax between the first and second thoracic 
segments a profuse, ochery yellow, staining foam, three to four inches 
of it at a time by a half inch in diameter. No smell perceptible.'' 

I have noticed a similar habit in Composiu Jidelisnirrui Herrich- 
Schaffer.^ 

OARDINIA MAOlflFICA Walker. 

4. Porto Bello, February, 1911 (Busck). 

Family AGARISTID^. 

BtJSCHXRROPTSRUS POBTI PULVER08A, new eubapeclea. 

Differs from poeyi Grote in the absence of a sharp line on submedian 
separating the white and dark areas; the line is present only on the 
part of the dark border beyond the origin of vein 2; white space of 
fore wing rather broader, the discal dot less elongated, not crossing 
the white space; the orbicular large, rounded and with a powdery 
light center like the reniform. Male without the dark marginal border 
to the hind wing, the subanal yellow spot edged by a few dark scales. 
Expanse, 33-36 mm. 

Cotypes , — One male, six females. No. 15812 U.S.N.M.; La Chor- 
rera, May, 1912 (Busck). 

DZAMURA PALCATA Drue*. 

1, Trinidad River, March, 1912 (Busck). 

Family NOCTUID;®. 

Bu'bfferaiily 

AOROnS RSPLBTA Walker. 

1. Porto Bello, February, 1911 (Busck). 

tTCOPHOTZA IRFBCTA OchMnketmer. 

8. Paraiso, Canal Zone, January, 1911 (Busck) ; Porto Bollo, March, 
1911 (Busck); Corozal, Canal Zone, March, 1911 (Busck); Cabima, 
May, 1911 (Busck); Taboga Island, June, 1911 (Busck). 

LTCOPHOTZA RODBA Sclunis. 

2. Taboga Island, June, 1911 (Busck). 

RUXOA AORRSnS Ototo. 

1. La Chorrera, May. 1912 (Busck). 

The specimen is typical, but I feel that confirmation of this occur- 
rence should be had before being considered authentic, as the speci- 
men may have been wrongly labeled by the preparator. 

Bubfamilsr 

ZARTHOPASTIS TXkCAlS Cramat. 

1. La Chorrera, May, 1912 (Busck). 

CIRPHIS HUMmZCOZA OiMiile. 

4. Cabims, May, 1911 (Busck); Corozal, Canal Zone, March, 1911 
(Busck), July, 1912 (J. 2^tek). 


1 Sntomologloal News, vol. 2, 1801, p. 
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asrara MutmontA wiOm. 

1. La Chorrera, May, 191 2 CBusok). 
cmraxs STWtotxscDU Ofu. . 

1. Corozal, Canal Zone, March, 1911 (Busck). 

CntraiS lATinSCnLA Bmleh-MlUIw. 

6. Porto Bello, February, 1911 (Busck) ; Paraiso, Canal Zone, Feb- 
ruary, 1911 (Busck); Cabima, May, 1911 (Busck). 
cntpms nrCOlTSnCUA Hmieta-SchlMar. 

1. La Chorrera, May, 1912 (Busck). 

CIRPHXS UHIPUlfCTA Hiworth. 

1. Porto Bello, February, 1911 (Busck). 

'dSPHIS MICROSTtCTA Bunfm. 

1. Corozal, Canal Zone, March, 1911 (Busck). 

CIRPBIS 8BTSC1, new tpodes. 

Near cinereieoUia Walker, but the dark longitudinal shade paler 
gray, not black, the white mark at end of cell small and joined to 
base by narrow obscure whitish line along median rein; markings 
light and fine; outer row of dots faint; pale-colored throughout and 
not contrasted as in dnereicoUie. Expanse, 28-31 nun. 

Cotypes. — ^Two males, three females. No. 15834, U.S.N.M.; Alha- 
judo, April, 1911 (Busck) ; Cabima, May, 1911 (Busck); La Chorrera, 
May, 1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek). 

Sub&natlT' .A.ORON'YOXINJ®. 

CROPIA nniOltPRA. iMW ipwiat. 

Male . — ^Dark brown; a brown-black triangular patch on costa, 
touching the large full pale reniform, which is narrowly ringed with 
black and concentrically marked; a double black and brown line 
across apex to rein 5, where it runs to maigin, the apex deeper 
pui^lish; ordinary lines indistinct, wavy; orbicular a minute black 
ring. Hind wing solidly dark brown. Expanse, 38-40 nom. 

Female . — ^lilacine gray, all the marks obliterate except the costal 
triangle and dark apex, which is contrastingly dark. Hind wing 
dark fuscous. Expanse, 35-38 mm. 

Cotypes . — ^Two males, two females. No. 15837, U.S.NJd.; Ckilombia 
(W. £. Pratt); Cabima, Panama, May, 1911 (Busck). 

Differs from Cropia in having no tufts on the abdomen, but the 
condition of the vestiture is poor in all the specimens, esspecially 
upon the thorax, so that they can not be more definitely placed. 
snocRom jbhtra diom. 

1. Cabima, May, 1911 (Busck). 

SFBCXRtom unrcOSXlCTA BanpMi. 

1. Taboga Island, June, 1911 (Busck). 

snOCSOnA BABSA SeteM. 

2. Xia Chorrera, May, 1912 (Busck). 
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pbk^iIka icnacA hmbww. 

Paraiso, Canal Zone, February, 1611 (Busck); Porto Bello, 
k^y, 1911 (Busck). 

^taiOBA CUFBRTU Cnmw. 

2, Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck). 

PBRlOXa ALBn>A Vabter. 

1. Cabima, May, 1911 (Busck). 

PXKIOBA SUTOR Ouanla. 

14. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bollo, 
February, 1911 (Busck); La Chorrera, May, 1912 (Busck); Cabima, 
May, 1911 (Busck); Trinidad River, June, 1912 (Busck): Corozal 
Canal Zone, July, 1912 (J. Zotek). 

PBRIOXA ALBIOBRA Oonfe. 

2. Cabima, May, 1911 (Busck), 

PERIOBA tmSATA Dfaee. 

2. Cabima, May, 1911 (Busck). 
patrpaxKA titra nmo*. 

1. Cabima, May, 1911 (Busck). 

PROIUCHIA DARU Dnw*. 

1. La Chorrera, May, 1912 (Busck). 

SRIOPUS FLORmXRSIS OuM«*. 

1. Porto Bello, February, 1911 (Busck). 

LAPBTOMA FRUOIPBRDA Smith ud AbiMt. 

37. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February and March, 1911 (Busck); Cabima, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck); Taboga Island, June, 1911 (Busck); 
Corozal, Canal Zone, February, 1911 (Busck), July, 1912 (C. P. 
Crafts and J. Zetek). 

Apparently more abundant than the number of specimens would 
indicate. Mr, Zetek labeled a specimen 166,” presumably referring 
to notes. Mr. Crafts remarks: “Feeds on Guinea grass; in some 
localities it has stripped all the blades off of largo areas. Picked 
1,000 on 100 square feet (and left some) in an average spot on a ten* 
acre field.” 

STRAUROPIDBS PRRSnttUS IUm(ma. 

1. Taboga Island, February, 1912 (Busck). 

ACRORu nnanuTA omai*. 

1. La Chorrera, May, 1912 (Busck). 

ZnOMTOBS SUIOA OanM. 

1. Trinidad River, June, 1912 (Busck). 
momross naDAiiu cmoMr. 

1. Trinidad River, May, 1912 (Busck). 

84848*-Ppoc.N.M.vo1.47— 14 ^12 



QOVODM COmUTA. MW «idM. 

Near G. liquids KdscMer, tanalto, broira costal area confined a 
small triangle not reaching below center of reniform and obliqu^ 
cut below; outer line strongly excurred, forming an obj^use anglis, 
to which a broad streak runs from below apex, dislocated and con- 
tinued to center of reniform. Expanse, 23 mm. 

Type. — ^Female, No. 16852, U.S.N3f.; Cabima, May 1911 (Busck). 

OOMODBS nsnSISSIMA, new ipeclet. 

Dark brown; fore wing with coppery tint, especially in terminal 
space and inner area; lines dark, obscure; a straight dark shade 
from apex to before tomus is most distinct; inner, medial and outer 
lines curved, slight, wavy; a waved and broken subterminal line 
near the margin, dark withput, coppery within. Hind wing solidly 
black-brown. Expanse, 28 mm. 

Type. — Female, No. 15838, U.S.NJd.; Trinidad River, March, 
1912 (Busck). 

The angulation on the outer margin is at vein 3 instead of 4 as 
usual in the genus; the palpi are obliquely ascending instead of 
sharply upturned; the eyes have long cilia from behind and below, 
none at all from the upper side or in front. The species does not fit 
well in Oonodea, or even in the subfamily Acronyctinae, but vein 6 of 
bin d wing is weak and arises from middle of discocellulars, so that it 
can not be placed in the Plusiinat. 

MBNOPSIMTOS CRAMBIFOKMIS. new epedae. 

Fore wing deep brown; inner line golden yellow, obscure, pro- 
duced outward in an angle in cell; outer line far outward, with a 
sharp outer angle in upper third preceded in the angle by a patch of 
lilacine scales and followed by a broad band of those below; costa 
at apex white-streaked; termen pale, with two or three black streaks; 
a black line followed by dull golden before fringe; an oblique whitish 
mark for reniform, joining outer line. Hind wing fuscous, lighter at 
base. Expanse, 12 mm. 

Type. — No. 16840, U.S.N.M., selected from a series of 32; Trinidad 
River, May, 1911 (Busck); Parmso, Canal Zone, May, 1911 (Busck); 
La Chorrora, May, 1912 (Busck). 

Since preparing the above, I have examined the type of Hypenodet 
duJbia SchauB and believe it to be the same species as Menopaimua 
cramUformis. The type of dubia, a female, is in such poor condi- 
tion, rubbed and without palpi or legs, that I decide to let my new 
name stand, preferring a synonym to a possible misidentification. 

BTPXHOP818 UACatA. Dnic*. 

14. Corozal, Canal Zone, March, 1911 (Busck), July, 1912 (C. P. 
Crafts and J. Zetek); Trinidad Rivw, March, 1912, and May, 1911 
^usek); Paraiso, Canal Zone, April and May, 1911 ^usek); Cabima, 
May, 1911 (Busck). 
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mciifMarns noon wiita 

%" La Chorrera, May, 1912 (Busck). 

meBATHBlIS DACtaa OfU. 

.9. Tabog^ Island, February, 1912 (Busck); Porto Bello, February, 
1911 (Busck); Corozal, Canal Zone, March, 1911 (Busck); Trinidad 
Eiver, March, 1912 (Busck); Cabima, May, 1911 (Busck); La 
Chorrera, May, 1912 (Busck). 

The specimens agree with the types of dacula from French Quiana, 
except that the brown shading within the outer line is loss extensive. 
This is apparently a distinct species and not a race of M. daaarada 
Druce. 

MJCRATdSnS TBCinON, new tpeden. 

Somewhat smaller than dacula and more sliarply marked; middle 
line not so strongly oblique, bent a little at the black punctiform 
reniform, preceded by a slight brown shade; subterminal line oblique 
from apex, where it is marked by a black dash; terminal series of 
minute points. Hind wing pale, with slight yellowish tint, paler 
than in dacula, not so white as in dasarada. Expanse, 13 nun. 

Cotypes . — Six males, two females, Cat. No. 15841, U.S.N.M.; Coro- 
zal, Canal Zone, March, 1911 (Busck); Alhajuelo, April, 1911 (Busck); 
Cabima, May, 1911 (Busck). 

Besembles dasarada, smaller, broader-winged, the marks more 
upright, discal dot minute, but distinct. 

Monronss dbvara nrae*. 

2. La Chorrera, May, 1912 (Busck). 

MOnODBS BAKBASOSSA Bui«mb. 

1. La Chorrera, May, 1912 (Busck). 

A male, apparently referable here. 

MOROSBS AOTKA Dnc*. 

1. Cabima, May, 1911 (Busck). 

KOHOBBS lAHOU Drim. 

1. Trinidad River, March, 1912 (Busck). 

The abdomen has no basal crest. 

KOBTOBBS HXB08C0TA Bamfm. 

1. La Cborrera, May, 1912 (Busck). 

MOIIOBBS HfCBOBCMA. mm 

Two very small females with dark hind wings, specifically separa- 
ble from cosiagna (Schaus), of which I have the male tfpe from 
Brazil. There is a difference of ornamentation. In eostagna there 
is a long ocher streak on vein 3. In the present form there is an 
ochw spot between veins 2 and 3, no streak. 

OoPype . — Two females, No. 16921, U.S.N.M.; Cabima, May, 1911 
(Btisck); Corozal, Canal Zone, March, 1911 (Busck). 

MOROBBS lMn,TOn>B8 UUdOm. 

1. Trinidad River, March, 1912 (Busck). 
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MONOX>BS AGHOtm A OrnukU, 

31. Porto Bello, March, 1012 ^usok); lia Cborrera, May, 1012 
CBusck); Cabima, May, 1911 (Bimck); Corozal, Canal Zone, JiJSy, 
1912 (J. Zetek). 

MONODBS HZVlCXPLAOA Sduiltt. 

2. Chorrera, May, 1912 (Busck); Trinidad River, Jtme, 1912 
CBusck). 

MOITODBS SXBSA TROLIA, new ittbepeclet. 

M. exeaa ezesa Guen6e from Florida occurs also in Mexico, State of 
Vera Cruz [Misantla and Orizaba (Miiller), Paso San Juan (Schaus)]. 

M* exesa irolia is a smaller, slighter form with narrower wings, the 
fore wing beneath clearer, without brown shades, the markings better 
relieved. 

Coiypea* — One male, two females. No. 15842, Paraiso, Canal Zone, 
February, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

MONODBS COMMAC06TA, n«w ipMiM. 

Costa broadly pale clayey yellow from base of inner margin to 
apex, where it is obliquely cut; rest of wing reddish brown, shading 
to purple on margin; median space with black streaks; a small wliite 
dot above vein 1 : reniform lunate, fused in the costal band; outer line 
pale, narrow, upright; fringe dark. Hind wing whitish, without 
terminal dark shade. Expanse, 18 mm. 

Ccftypes, — Two males, No. 15843, U.S.N.M.; La Chorrera, May, 
1912 (Busck); Trinidad River, June, 1912 (Busck). 

Similar to M. monyma Druce, which is not before me, but appar- 
ently smaller and more distinctly marked. 

MOXIOPBS PBRIOBAIVA SchttW. 

6. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 (Busck); Capima, May, 1911 (Busck); La Chorrera, 
May, 1912 (Busck). 

The specimens are all smaller than the male type from Costa Rica 
and the markings not quite so much obscured. 

MONODBS UTHOTBLA. new fpeclei. 

Fore wing blackish brown; lines formed by rows of white points; 
a long fusiform olive-ocher dash through the cell, separating two of 
the largest white dots of the outer line; an irregular broken olive 
sub terminal shade. Hind wing black. Expanse, 17 mm. 

Type. — Female, No. 15856, U.S.N.M.; Cabima, May, 1911 (Busck). 

MONODBS IPSITOMO, n«w SPMIM. 

Fore wing pale lilacine gray in ground; median area extending 
obliquely to apex brown-black, cut by a large pale whitish-washed 
patch on costa, in the lower part of which is the reniform, narrow/ 
oblique, pale; basal area dark shaded, with a black dash below 
median vein; another dash in the dark area beyond reniform; stibK 
t^minal line pale, excurved below. Hind wing dark fuscous to 
bl^kish. Expanse, 15-16 mm« 
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OBfypcs.— Male and female, No. 16867, U.S.N.M., selected from a 
8^08 of thirteen; Cabima, May, 1911 (Busck); LaChorrera, May, 
l:dl2 (Busck); Corozal, t^anal Zone, March, 1911, and June, 10i2 
(Busck), July, 1912 (J. Zetek). 

l>BOBOLOSU OIUUKDIMACUIA Scliaua. 

10. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1912 (Busck). 

PBOBOLOSU MTDRONOTDM, saw ipMM. 

Fore wing light gray, minutely squamose in darker; a terminal row 
of black dots; a violaceous metallic area at torous; a trace of same 
color centrally near inner margin. Hind wing similar, but ‘the 
violaceous color much diffused. Abdomen dorsally metallic black 
and blue, with golden bars at bases of the central segments. Expanse, 
10 mm. 

Type . — Female, No. 15844, IJ.S.N.M.; Porto Bello, May, 1912 
(Busck). Allied to P. aurUinea Schaus. 

OODOCONTA PUimniXA Scliant. 

24. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Corozal, Canal Zone, July, 1912 (C. P. Crafts and J. Zetek). 

LBUCOSIOMA BSI,BnVA.ii«w widM. 

Violaceous gray, without red tint; patch at apex square, pale; 
V-shaped marking joining orbicular and reniform dull yellow, as is 
also the patch at base. Hind wing fascous. Expanse, 28 mm. 

Tj/pc.- Female, No. 16839, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

The specimen is in poor condition, but obviously distinct from 
L. uncifera Druce. 

SACADODXS PTBAUS Sjrtr. 

3. Taboga Island, February, 1912 (Busck); Trinidad River, March 
and June, 1912 (Busck). 

BAOISARA SUBUSTA Bttboet. 

2. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 
(Busck). 

BAOISABA AVABOABBZA SChaiM. 

1. La Chorrera, May, 1912 (Busck). 

BAOISABA ABcmA. iww tpaclM. 

Buff-yellow, almost without markings; subterminal line.most dis- 
tinct, dark shaded, evenly curved; traces of outer line, which form 
a point beyond cell and of annular reniform; a slight darker shading 
near center of outer margin. Expanse, 27-29 mm. 

Ootypes . — ^Male and female. No. 15846, U.S.N.M.; Porto Bello, 
April, 1912 (Busck); La Ohorrera, May, 1912 (Busck). 

This may be an immaculate form of B. amngarem Schaus. 
CBAlCOaCXA BMBS8A Dfoe*. 

1. Trinidad Rivw, June, 1912 (Busck). 
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CHAI^ttCU aOlBOCREOA. 09 # 

Allied to G* enutsaa DrucOi but lighter colored and smaller. H^d 
wing pale straw color, shaded with reddish brown on margin. Pore 
wing paler than in emessa, the basal space rosy violet, the shadikg 
on inner half of median space olive brown; outer line excurved in the 
middle. Expanse, 27 mm. 

Cotypes, — Two females, No. 16845, U.S.N.M.; Alhajuelo, April, 
1911 (Bxisck). Also a male and two females from Aroa, Venezuela 
(Schaus collection). 

CI.OST1EROMORPHA RUFUrACTA. iww fpMlai. 

Similar to C. reniplaga Felder; the largo costal patch is brown-red, 
ending in black outwardly; the ground color is suffused with reddish; 
the lines are faint, the outer bent at an obtuse angle; the discal 
marks small, faintly pale ringed. Expanse, 30 mm, 

Cotypea. — Two females, No. 15858, U.S.N.M.; Trinidad River, 
March and June, 1912 (Busck). 

A male of this form is before me from Omai, British Guiana (W, 
Schaus). 

Since preparing this description, a female from St. Joan, French 
Guiana, has been sent to the Museum by Mr. Schaus, labeled C, 
cupreiplaga Hninps.,'' a manuscript naiffe at the time but lately 
published.^ 

AMOUTA SXlf TAUS XAyt. 

30. Porto Bello, February, 1911 (Busck); Taboga Island, Febru- 
ary, 1912 (Busck); Corozal, Canal Zone, March and April, 1911 
(Busck); La Chorrera, April, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); Cabima, May, 1911 (Busck). 

This is a very ^mall species. The North American A, oUigua 
Smith is very similar in markings, but of twice the size and I believe 
a distinct species, not a synonym of sentalia. In oliliqua a faint 
longitudinal band runs below the cell and joins the inner of the two 
lines. This is only slightly indicated in sentalis, 

AMOLITA PSPITA. new i^lee.* 

A medium-sized species, marked as in serUalis Kaye. The inner 
of the two lines is distinct and broad, black next the apex, partly 

» Ann. Hag. Nnt. Hist. (8), vol. 13, 1«14, p. 100, 

s Three other Ibmui in tlM oolleotioii have been cxHotueed, and may be characterUed aa fcdlowa: 
AMOLITA SOUTARIA, new apeclee. 

Like A . ckliqw Smith, but the inner line as it turns to run below the oeli is bent at a rather sharp anglt 
and becomes attenuated, not numing broadly and evenly as in oblique. The wings are less pointed at 
i^iex than in Migua. Expanse, 21 mm. 

Tifpe.^TmUilt, No. 1684$, U.B.N.lf Demerara, British Chilana (Schaus ooUaotlon). 

AMOLITA nrrSNSA, new spaelaa. 

Idnas traversing the wing, the Inner broad, diitosed, shaded with red; outer dander, sometimee obsolate. 
Wing somewhat longitudinally ahadad; not irrorata; disoal dots punottbnm, single. Hind wing pale 
atrawoolor. Expaaae, 3^20 mm. 

OdirpM.— One mala, three famhlaa. No. 1684$, U.S.N.M.; Castro, Parana, BiasU (Sohaus ooUaotlon). 

AMOUTA PARAKOBCA, new spaelea. 

Pale straw color; for# wing beavUy Imtfated In the female, soarody at all so in the male: linee alwidar, 
powdery, oblique, parallel, both oroming the winr. a brown line on median vain and its brandtes; diieil 
dots small, distlnot, black, the outer uaually doubled. Hind wing Whitish, with straw-color tint. ImaU 
tartniital dots on both wings. Expanse, 24-4M> mm. 

Od|(j«f.~Two males, three famalti, No. 16860, U.S.N.H.; emtio, Parana, BrasU (Sohaua odleotfcm). 
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red|^ below, travemng the wing. No trace 6f longitudinal line. 
Q^r discal dot enlarged or doubled, black. Expanse, 19-23 mm. 

’ Cotypes . — ^Male and female, No. 15847, selected from a series of 
38; Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1911 (Bu8ck);TrinidadRiver, March and June, 1912 (Busck); 
Cabima, May, 1911 (Busck); Tabemilla, Canal Zone, May, 1907 
(Busck); La Chorrera, May, 1912 (Busck). 

ABLITA, new genus. 

Proboscis aborted, small; palpi obliquely upturned, second joint 
fringed with hair below, tldrd moderate, smooth; frons smooth, 
without hair-tuft; eyes large, round; thorax clothed chiefly with 
scales, without crests; tibiffi smootlily scaled; abdomen without 
crests; fore wing narrow, apex square, veins 7-10 stalked, or, abnor- 
mally, 10 anastomosing shortly with stalk of 7-9 to form a very small 
accessory cell. Hind wing with veins 3-4 shortly stalked, 6 obso- 
lescent from angle of discocellulars, 6-7 stalked; 8 anastomosing 
with cell near base. 

Type of the genus. — Neolita adin Schaus.* 

ABUTA ADin Sebaw. 

1. La Chorrera, May, 1912 (Busck). 

The specimen does not agree very closely with the typo of adin, 
but is in poor condition and I can not positively separate it. 

ABUTA NTMPmCA. uw tpwiM. 

Vortex of head nearly white; palpi upturned, the second joint reach- 
ing vertex, brown scaled, wliite tipped, third joint slender, brown 
banded. Fore wing purplish ochraceous, irrorated with dark brown; 
costa dark at base; inc.eptions of inner and mesial lines on costa 
shown as short streaks; shorter streaks toward apex; a small black 
discal dot. Hind wing whitish, with dark terming marks. 

Ooiypes . — Two females. No. 15853, U.S.NM.; Trinidad River, 
March, 1912 (Busck). 

Also three males and a female with the discal dots fused into a 
roimd spot, tentatively placed here; La Chorrera, May, 1912 (Busck); 
Corozal, Canal Zone, April, 1911 (Busck); July, 1912 (C. P. Crafts). 

ABUTA OlUanbaOOICA, unr mOm. 

Palpi obliquely porrect, second joint fringed with scales at summit, 
third smoothly scaled, without dark scales. Fore wing straw color, 
shaded obscurely with olive brown, forming streaks toward apex 
and outwardly; subbasal line slender, browm, dentate, reaching sub- 
median fold; inner line oblique, to submedian, incurved thence to 
vein 1; median lino riiaded, obscure, excurved to reniform; outer 
line starting in an obEque dash on costa, excurved over cell; short 
black streak on costa before apex; marginal spots brown, lunate. 


I num am Soluai, Ana. Has. Nat. HSt. (8), voi. 8, uii, p. tor. 
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nesrij touching; disoal mark small, white, inoompletely edgek by 
black scales. Hind Dring sordid wbiliBb, tinged with brown ; mar^al 
brown marks nearly confluent. Expanse, 17 mm. 

Type. — ^Female, No. 15854, U.S.N.M.; Porto Bello, April, 19lS 
(Busck). 

SANTOHA CORVSS, lunr tpedcs. 

Fore wing gray-brown, more or less heavily shaded with gray- 
black; outer line a row of black spots from before apex to outer third 
of inner margin, forming a line below; discal dot double, white, 
black-edged and joined to a black bar in cell; slight black bar also on 
submedian at base; terminal area somewhat streaked, the pale ground 
persisting in elongate patches between the veins; a row of terminal 
black dots. Hind wing soiled white in the male, densely fuscous 
powdered in the female. Expanse, 22 mm. 

Cotypes . — Two males, one female. No. 15865, U.S.N.M.; Cabima, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

XTTDSTAS SAnCTf-JOHiUfnnS Walktt. 

1. La Chorrera, May, 1912 (Busck). 

AtreULA BUPRASU Dnice. 

1. La Chorrera, May, 1912 (Busck). 

AUCUIA PAKTICOLOR. a«w apMlsi. 

Fore wing black, shading to deep red at apex, densely irrorated 
with blue; the irrorations define a median black line, angled out- 
wardly in the middle, and an outer oblique line close to it, excurvod 
over cell, the two inclosing above a large annular reniform; a sub- 
terminal macular band; all the markings entirely of the ground color 
and defined by the pale irrorations. Hind wing with a large ellip- 
tical orange patch at base. Beneath, fore wing with a large transverse 
orange spot outwardly. Expanse, 27-29 mm. 

Cotypes . — ^Two mfdes, one female. No. 15851, U.S.NJd.; La 
Chorrera, May, 1912 (Busck); Trinidad Biver, June, 1912 (Busck). 
Allied to A. suhlata Walker. The anteimsB of the male are simple. 

VSSPOtA PlUMrPBS Sebau*. 

1. Chiriquicito (W. Schaus). 

Sabfhmtrp n^Sik.sa'RirN’.aB. 

AMOPTXRA BBTtX, ntw ffwS**. 

Palpi small, with the front black; tongue yellow. Fore wiirg with 
outer margin rounded, pointed at apex and middle; white, with 
scattered brown scales; discal dot and a half band before tomus 
dark brown. Hind wing with apical projection, white, with a mesial 
band and two more close to the margin of diffused chocolate-brown 
scales. Expanse, 10 mm. 

Oatypes . — ^Two females. No. 16866, U.S.N.M.; Corozal, Canal Zone, 
A|»0, 1911 (Busck); Trinidad Biver, March, 1912 (Busck). 


xo. aoi|^' LBFIDOPTmtA OF TSF PAVAStA OAVAL XOVE—OYAR. 186 

A&ed to A. dam Schaus, described in Aoidaliodes, but having 
7 of fore wing stalked, and therefore an Arseoptem. 
aciDAuoDas xhoha ntuM. 

7. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Buack); 
Porto Bello, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

ACIDAUODES MSLA, turn ipcdM. 

Palpi rather short and ^aggy in front, with the front black; toi^e 
yellow. Fore wing with veins 4 and 6 stalked, narrow, entire, apex 
pointed; gray, the costa black, with three interruptions; an elongate 
black discal mark and row of terminal dots; three red dots for inner 
line; four outer faint brownish transverse lines of scales, more or less 
complete. Hind wing with a subbasal black line; a brown line 
beyond the middle and two close to margin. Basal segment of 
abdomen black, the rest gray. Expanse, 9 nun. 

Type. — Male, No. 15865, U.S.NM.; Trinidad River, March, 1912 
(Busck). 

ACIDALIODBS XTICBBR, new ^^et. 

Thorax light brown, the scales white-tipped. Fore wing excavate 
below apex, brown, the scales white-tipped except over disk; marks 
nearly obsolete; some dark central stieaks and blackish dots, indis- 
tinctly connected by luteous in positions of the ordinary lines; a 
row of terminal black dashes, preceded by a white line; fringe with 
black scales at apex and center of mar^n. Hind wing with broken 
row of black scales beyond base, middle orange shaded band, two 
blackish lines in outer field where the scales are gray-tipped and ter- 
minal white line. Expanse, 10 mm. 

Type, — Male, No. 15860, U.S.N.M.; Trinidad River, May, 1911 
(Busck). 

Allied to A. truncata Hampson. 

ACIDAUODXS nAVlPAItS, mw WMit*. 

Body shaded with purple dorsally. Fore wii^ narrow, long, 
broadly puiple gray on costal half, with undulating lower edge; inner 
area pale yellow, with orange scales next the purple. Hind wing 
snull, pale yellow, narrowly purple at base, followed by red and 
orange irrorations outwardly. Anal tuft pale yellow, preceded by 
red. Esipanse, 11 mm. 

Type. — ^Male, No. 15861, U.S.N.M.; Alhajuelo, April, 1911 (Busck). 
AlHed to A. snona Bruce. 

DYMBA, new genus. 

Palpi upturned, second joint expanded with scales slightly at tip, 
third moderate, smooth; tongue moderate; front smooth, without 
lavminenoe; veatiture without crests, scaly. Fore wing with vein 3 - 
from angle of cell, 4-5 stalked, 6 bdow upper angle of cell, 7-10 
stalked, 7 before 10, 11 firee, oblique. Hind wing with 3-4 stalked. 
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5 from near center of crosa Tein, ft-7 sti^li»d, 8 anastomosing li^th 
cell near base only. 

Type qf ihe genu». — Dymha cvryphata, new species. 
mnoA connBaTA,iiMr wtdM. 

Front dark brown, with a black point on each side: vertex lilac 
gray, with central black point, thorax lilac gray, brown-black behind; 
abdomen white, with dorsal row of black specks. Fore wing elon- 
gate, apex pointed, outer margin oblique; ground white, but showing 
only centrally and at apex; base dark purple, with subbasal half 
band and inner band of dark brown; median space irrorate with 
brown and black, leaving a white patch in cell with oblique black 
line beyond it and another on inner margin outwardly; outer line 
indicated by a black band from costa in dense irrorations, which cease 
outwardly, leaving the apex broadly white; a row of terminal black 
dots; fringe tipped with grayish. Hind wing white with scattered 
black scales, forming broken subbasal, mesial, outer and submar- 
^al lines; some black scales on termen at apex; fringe grayish. 
Expanse, 11 mm. 

Type. — ^Male, No. 15909, U.S.N.M.; Trinidad River, March, 1911 
(Busck). 

PSBUnOCBASPBDU tBUCOZONA BaapHo. 

1. Porto Bello, April, 1912 (Busck). 

PSBDDOCBASPSniA SOBIS, nuw tptdM. 

Palpi slender, small, somewhat shaggy in front, with the front 
black. Fore wing produced at apex and middle; grayish white with 
spots of black scales along the costa; an outer curved white band, a 
shade lifter than the ground; an oblique half band of brown scales 
before tornus. Hind wing pointed subapiesUy and at middle; gray- 
ish white; base and two closely following bands to one-third of win| 
gray; margin broadly gray shaded, leaving a slender white line at 
outer fourth, pointed in the middle and forming two broad arcs; 
another line just before the narrow dark termen. Expanse, 11 mm. 

Ootypes . — Three females. No. 15869, U.S.N.M.; Trinidad River, 
March and June, 1912 (Biisck). 

PSSODOCSASPBDIA BOLOPOUA. MW iptaw. 

Dark gray; fore wing with straight oblique central line and more 
slender outer one, slightly divergent toward costa; a shaded sub- 
msrgmal line, slightly bent and thickened below. Hind wing with 
straight central brown line, fine wavy outer one, followed by a faint 
struct line and broad dark marg^al one. Expanse, 10 mm. 

Type. — ^Female, No. 15876, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

MBmrOCBASPXDIA ICATBBXaS, MW WMln. 

light gray; fore wing with narrow strai^t oblkjue mesial line and 
diurk brown blotches forming an irrsgtdar band close to marg in. 
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B^d wing with a straight medal fine, the base only sfightly darker 

than the central area; three dark outward fin^ close together, first 
narrow, other two broad, the last close to mar^n; outer margin 
straight, but not excavated as in aodis. Expanse, 10 mm. 

Cotypes. — ^Two specimens. No. 16867, U.S.N.M.; Trinidad River, 
March, 1912 (Busck), 

LTCAUOESU TOSCICOSTA StmpMa. 

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July, 
1912 (J. Zetek). 

ITCAtTOBSIA MSLASOMA Boapwa. 

1. La Chorrera, May, 1912 (Busck). 

LVCATTOSSIA ETTPOZOITATA BUnpwn. 

10. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck); Tja Chorrera, May, 1912 (Busck). 

LTCAUOE^ inrAirrms sciwas. 

2. Porto Bello, April, 1912 (Busck): Trinidad River, June, 1912 
(Busck). 

trCADOKSIA SEXtCLAKA. nmr apMlcs. 

Fore wing pointed at apex; straw color, irrorated with brownish 
on the costal half; discalmark round, purplish, joined to apex by a 
faint streak; a line of brownish shading before outer margin. Hind 
wing straw color at base, crossed by a line of red scales; outer two- 
thirds lilacine gray, shaded with dark irrorations in lines. Fore wing 
below with longitudinal dark sliade in cell. Expanse, 12 mm. 

Type. — Female, No. 15881, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

Allied to L. homogramma Schaus. 

I.TCAUOXSIA MXCROZALB, new veeke. 

Reddish brown; costal third of fore wing dark gray, irrorated with 
darker; (fiscal dot black, distinct; some dark dots near base on edge 
of costal shade. Hind wing darker brown, with fine wavy lines of 
red scales; a black dot at apex and one on inner mar^; a black 
streak on inner half of outer margin. Expanse, 10 mm. 

Type. — Female, No. 15582, U.S.N.M.; La Chorreia, May, 1912 
(Busck). 

irCAUOBSU CAI.(X»BOtA, new epedw. 

Fore wing yellow, irrorated with oraioge; a clouded, rosy purple 
discal patch, with dark purple dot; a faint purplish patch at base 
of costa. £Bnd wing with a broad rosy purple curved central band, 
its edges marked by fines of blackish scales. Expanse, 1 1 mm. 

daiypea . — Pour specimens. No. 15883, U.S.N.M.; Porto Bello, 
April, 1912 (Busck); Trinidad River, Masrch, 1912 (Busck). 

LTCAUOXSIA BPIsnOKA. mw qwdea 

Fore wing carneous gray, with red dots at base and for inner line; 
a luge black diaoal spot; a row of minute terminal dots. Hind wing 
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with wavy lines of red scales, foemmg faint bands; terminal dot| us 

on fore wii^. Thorax with red dots and one on vertex of heJiwl. 

Expanse, 9 mm. 

Type. — Female, No. 15884, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

tTCAnoxsia sraoMAunrca. sew ipwiw. 

Pale gray, lutoous over disk of fore wing; lines slender, faint, bent, 
oblique on costa; apex dark shaded and longitudinally streaked; 
discal spot distinct, white. Hind wing with two mesial rufous lines, 
filled with gray and followed by a white line; terminal lino black. 
Below fore wing shaded gray broadly on costa. Expanse, 12 mm. 

Type. — Male, No. 15877, IJ.S.N.M.; Trinidad River, Jmie, 1912 
(Bupck). 

I.TCAUOE8U PSBTTDITRA. new ipedct. 

Fore wing light brown, markings puri>lish, light, not contrasted; 
a dark patch at base; inner line very faint; outer slender, dark, fol- 
lowed by a lighter area, strongly excurved in the middle; dark spot^ 
ting at apex; a terminal row of small dots. Hind wing famtly lined 
with fulvous; a purplish half band on inner margin and patch on 
lower half of margin, forming a spot in the fringe centrally like a pro- 
jection. Expanse, 12 mm. 

Type. — ^Male, No. 15874, U.S.N.M.; Trinidad River, Marcli, 1912 
(Busck). 

Near L. ’hypozonaia Hampson in shape and general color. 

LYCAUOBSU OSATmCTnui, amr wmIm. 

Fore wing long and narrow, pale yellow, shaded faintly with pur- 
plish along the costa and outer margin; a darker discal patch and 
faint angled white outer line. Hind wing with pale yellow band 
before middle; base and subterminal area pale purplish; terminal 
area pale red-brown. Expanse, 10 mm. 

Cotypes . — ^Two females, No. 15875, U.S.N.M.; Trinidad River, 
March, 1912 (Busck); Oabima, May, 1911 (Busck). 

Allied to L. tenerdlis Walker. 

XTCADOSSIA POSnnOItaSCKTS. atm (pMlM. 

Fore wing light 'violaceous brown, -with a few dots and streaks 
representing the usual lines; a subapical black streak is most prom- 
inent. Hiqd wing hea-vily shaded with dark over ground color like 
.that fore wing, in irregular blotches, leaving the base, a patch on 
inner margin, and one on outer margin pale; terminal dots on both 
wings. Expanse, 15 mm. 

Type. — ^Female, No. 15878, U.S.NJM.; Trinidad River, June, 1912 
(Busck). 

LTOATOBSU inmFnBP1inA,am ismSm. 

Rkdi rosy purple; fringes of both wings ocher; fore wing with daik 
diaoal spot and zigzag white subterminal line; terminal row of dark 
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spf(^. Hind wing with two wellnseparated curved dark purple lines; 
tcflrtninal dots more distinct than on fore wing. Below^ dark fuscous. 
Ikpanse, 13 mm. 

Type. — ^Female, No. 15879, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

LYCATTOSSIA HEMIPBimiS, imw tpectot. 

Fore wing long and narrow; dark gray; inner line relieved by 
whitish on lower half; a narrow white upright discal dash with wavy 
white line below it to margin; subterminal zigzag white line; no ter- 
minal dots. Hind wing small, pale yellow. Fringes of both wings 
long, whitish. Below, fore wing gray, hind wing white. Expanse, 
11 mm. 

Type. — Female, No. 16880, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

LYCAUGBSIA SBMBILAin^A. spedM. 

Close to L. graiijicula Dyar, differing chiefly in the presence of a 
broad gray costal shade on fore wing, similar to the shade on outer 
margin, half inclosing the discal dot. Expanse, 12 mm. 

Type. — ^Female, No. 16029, U.S.N.M.; Corozal, Canal Zone, 
November, 1912 (C. P. Crafts). 

LYCATJGBSIA MONOSTEZXA, new eiMdee. 

Grayish puri:)le; fore wing with a yellow patch on basal third of 
inner margin, a laige yellow discal mark and trace of a similar mark 
Bubterminally, all the yellow irrorated with red; indistinct black dots 
along costa and toward base of wing, representing the inner line. 
Hind wing with a small yellow and red discal dot, a fairly distinct 
blackish mesial line touching it, and scattered black specks beyond 
representing the outer lino. Expanse, 11 mm. 

Type . — Female No. 16030, U.S.N.M.; Trinidad River March, 1912 
(Busck) . 

ORtrZA LBUCOCllASPIS BampMii. 

2. Taboga Island, February, 1912 (Busck); La Chorrera, May, 
1912 (Busck). 


AR./EOPTBHEL1..A, new genus. 

Venation of Armopkra Hampson except that vein 11 arises from 
tbe cell; palpi upturned, the third joint reaching about to vertex of 
head, continuoudy scaled vith the second joint; front sm^th; eyes 
lai^e; tongue well developed; thorax clothed with scales, without 
crests; abdomen without crests. 

Type of (he genua, — Aneoptere^a miaeidiaee, new species. 

A&aOPTKUBUA M18Cmi8CB.anr vwilM. 

' Front and palpi black; vertex, thorax, and abdomen and fore ' 
wing pule gray. Fore wing more whitish toward costa, shaded with 
olivaceous gray outwardly, reUeving a white subterminal band and 
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white dots before the small black terminal ones; ordinary lines o1po 
lete; a black dot at middle of costa; a white shade for outer li^Ci 
regularly curved. Hind wing with l%ht-brown shading beyond the 
middle, relieving a diffuse white discal patch; mesial and outer lines 
of white scales; termen as on fore wing, without the black dots; 
fringe concolorous. Expanse, 16 mm. 

Type . — ^Female, No. 16031, U.S.N.M.; Trinidad River, June, 1913 
(Busck). 

XUBLBMMA CINKAMOMSA Herridli*SdiM!lef. 

8. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

CHAHOBLEMMA, new genus. 

Fore wing with veins 8-10 stalked; frons without prominence; 
abdomen without crests; proboscis well developed; palpi oblique, 
the second joint fringed above with hair toward extremity; hind 
wing with vein 8 anastomosing with the cell near base, veins 3-4 
stalked, 5 well below angle of discocellulars. 

Type of (he genua. — CharohUmma unilinea, new si>ecio8. 

CBAROBLXBCMA XJIIILXNSA, nsw spedM. 

Fore wing straw-color; a broad, oblique brown-black band from 
apex to basal third of inner margin, the space beyond it cameous 
shaded; margin brown-black. Beneath the shade is repeated, and 
there is another in the cell, as described for Euhhmmajlavia by Hamp* 
son. Hind wing straw-color, cameous tinted toward the maigin. 
Expanse, 12 nun. 

Type. — Female, No. 15864, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

CHAROBLXMMA OPISTBOBCSLA, IMW qwclM. 

Straw color; fore wing with slight purplish tint and an oblique 
line of black dots nearly coincident with a dull olivaceous band from 
beyond middle of inner margiirto costs before apex, llind wing pale 
stramineous. A black patch on posterior part of thorax. Expanse, 
11' mm. 

IVpe.— Male, No. 15868, U.S.NJM.; Taboga Island, February, 
1912 (Busck). 

XllABtSBfUA LXBAHA Sefanw. 

3. Porto Bello, April, 1912 (Busck); Oabima, May, 1911 (Busck); 
Trinidad Biver, June, 1912 (Busck). 

AHATOKMwa anaxartuBM. 

1. Cabixna, May, 1911 (Btisck). 

AgaBtSMMA PAIJJOLA.n.w wwlw. 

Fore wing pointed subapically; brownie straw color, the costa 
and margin marked with a few dark scales and a small spot on inner 
margin at outer fifth; markings obsolete, represented by a few u&de- 
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fineif^ scales. Hind wing yellowish, with central dark discal spot. 
Ehq^anse, 14 mm. 

Type. — ^Idale, No. 16870, tJ.S.NJd.; La Chorrera, May, 1912 
^usck). 

Allied to A. ziha Schaus. 
mtonoBLBMiiA pmLooomA. imw i 

Fore wing pointed at apex, projecting at middle of outer margin 
and pronoinently angled at middle of inner maigin, especially in 
males, which have also a tuft of yellow scales on inner margin of hind 
wing. Straw color in male, rosy in female, densely, finely irrorated 
with gray, leaving a white outer line prominently excurved below 
costa; two minute black dots in cell; fringe dark brown. Hind 
wing yellowish in the male, fuscous tinted in female, with minute 
terminal dots. Expanse, 15-16 mm. 

Coiypes . — ^Five males, 2 females. No. 15871, U.S.N.M.; Cabima, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

Allied to P. rosea Schatis. 

PROROBLSMMA CUPRXISPILA, naw apadM. 

Fore wing broadly triangular, outer margin evenly convex; top of 
head white; fore wing purplish, shading to coppery rod about tomus, 
finely irrorated; a curved fauit dark outer line and minute discal 
mark. Hind wing fuscous shaded, with traces of mesial band and 
discal dot, more distinct below. Expanse, 14 mm. 

Type. — Female, No. 15872, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

PROSOBLSMMA PORPHTRZX. aaw apadaa. 

Fore wing brilliant purple, a darker brown cloudmg on costa about 
outer line; outer line dark, excurved below costa; discal dot round, 
dark; a row of terminal black dots; fringe brown. Hind wing fus- 
cous with terminal dots. Expanse, 13 mm. 

Type. — Female, No. 15873, U.S.N.M.; Cabima, May, 1911 (Busck). 

MKatOBUIMMA DISOPimCTA Wtmpioii. 

3. La Chorrera, May, 1912 (Busck). 

The specimens are females, agreeing well with Hampson’s doscrip- 
tiem and figure. 

anCROiKAMMA VIOPVS, anr ipMlw. 

Fore wing yellowish brown, irrorated with fuscous, more densely 
on margin; a large round brown discal spot; costa dark brown, as 
also terminal dots and traces of inner and cmrved outer bands; a brown 
mark at base of inner margin. Hind wing fuscous, lighter on disk. 
Hind legs with the tarsi Sorter than the tibiae, with a long, dense 
fringe of scales on the upper side of tibia and all but last two tausal 
jointe, dark brown, crested with white on first two joints of taru. 
Expanse, 12 mm. 
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Cotype9,^Two males, No. 15904| U.8J^ J4.; Oabima, May, %011 
(Busck). 

This is possibly the male of M. disdpunda Hampson; fuller mate- 
rial will be needed to decide. 

OEUENIPSA, new genus. 

Frons smooth; tongue obsolete; palpi slender, smooth, oblique, 
not reaching vertex; antenna of male with long slender pectinations; 
fore wing short and broad, costa arched, cell long, veins 4-5 from a 
point, 7-10 stalked, 9 absent, 11 from cell; hind wing with 3, 4 sepa- 
rate, 5 from middle of discocellulars. 

Type of the genus, -Gdenipsa psychodidarum, new species. 

OELBUIFSA PSTCHODmARXTM, new ip^lM. 

Vertex and collar nearly white; disk of thorax dark brown. Pore 
wing gray, irrorated with brown and black; a patch of coppery red 
scales on outer margin; lower median space broadly rod-brown, 
defined by a dentate subterminal line, beyond which is an area of 
glaucous green with two black patches centrally next the coppery 
patch; toward base a patch of green on costa and on internal margin, 
followed by a black shade on costa, the base itself dark brown. Hind 
wing of the male fuscous shaded, darker on the margin; in the female 
all dark fuscous. Expanse, 10 mm. 

Cotypes , — Five males, one female, No. 15906, XJ.S.N.M.; Trinidad 
River, March and Juno, 1912 (Busck); Porto Bello, April, 1912 
(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

PARANOITIA BUBRUFBSCBKS Xjm» 

1. La Chorrera, May, 1912. 

PARANOITIA CIRCtJMCINCTA. new epectof. 

Hind wing of the male with modified discal and submedian folds 
as in Angitia tiresias Druco. Body ocher brown. Fore wing oliva- 
ceous brown, the inner line firoad, black, curved, joining the outer 
along inner margin, which is curved, slightly denticulate and doubled 
outwardly by a narrow line; reniform, claviform, and orbicular simi- 
lar, pale, gray-outlined, not contrasted; subterminal area narrowly 
gray with black shading. Hind wing black-brown, with a dash above 
tomUs. Submedian fold whitish. Expanse, 28 mm. 

Type, — Male, No. 16859, U.S.N.M.; Porto Bello, March, 1912 
(Busck). 

AlfGlTIA ATTmA Druee. 

1. Taboga Island, June, 1911 (Bxisck), 

AHOrru TBISTZGMA, ntw ipeelet. 

Fore wing with median and basal spaces black-shaded, irrorate with 
purplish scales; lines obscured; orbicular, claviform and reniform 
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routed, similar, in a triangular group, dull blivaooous centered, 
wbifish edged; outer line black, slender, dentate, excurved over cell, 
foQbwed by a broad olivaceous shade to margin, which is obscured by 
blackish centrally and preceded by whitish at tomus. Hind wing 
black'brown, fringe paler. Expanse, 26-28 mm. 

Cotypea . — One male, one female. No. 15893, U.S.N.M.; Cabima, 
May, 1911 (Busck). 

<»AtBlTATA USTATA Dnc*. 

10. Porto Bello, April, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal 2iOne, 
July, 1912 (C. P. Crafts). 

CBAUWATA USTATIHA, IMW ipKlw. 

Very similar to C. uatata Druce; smaller, the hind wing dear straw- 
color with very littlo brown irroration; marginal area of fore 'vring 
with lighter ground, the bands better relieved, not diffused. Expanse, 
16-16 mm. 

Cotypea . — One male, one female, No. 15894, U.S.N.M. ; selected from 
a series of eight; Paraiso, Canal Zone, April, 1911 (Busck); Porto 
Bello, April, 1912 (Busck); La Chorrera, May, 1912 (Busck); Corozal, 
Canal Zone, July, 1912 (J. 2^tek). 

Except for the fact that these were taken at the same places and 
times as uatata, I should consider them small individuals of that spe- 
cies, so slight are the differences. 

CHAianXATA QUEIXA, n«w Ipadn. 

Male antennas pectinate. Fore wing dark gray-brown, nearly 
unmarked; lines pale, dusky edged, subparallel, wavy, indistinct, the 
outer tinged with a reddish shade; discal dot minute, black; a row 
of terminal black dots. Hind wing blackish fuscous with terminal 
black dots and pale fringe. Expanse, 19 mm. 

C<r/ypea . — Four males, one female, No. 16897, U.S.N.M.; La Chor- 
rera, May, 1912 (Busck). 

OKTB<%SDCA AUULiniA BcmpMO. 

23. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 
VIA, new genus. 

Frons with rounded conical prominence; thorax and abdomen 
without crests; proboscis moderately developed; palpi slender, up- 
turned, reaching vertex, the second joint fringed with scales below, 
third smooth. Fore wing with veins 3 and 4 from near angle of cell, 
5 somewhat above, 7 from apex of cell, 8-10 stalked, 11 oblique, free; 
hind wing with 3 and 4 connate, 5 slightly below middle of disoocel- 
lularn, 6 and 7 from apex of cell, 8 anastomosing with cell near base. 
Type qf &» genua. — V%a vindieia, new species. 

M848*— ProcJ7.U.veL47— 14 ^18 
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m Vniofcu, M» tfMiM. I 

Head paiilj whitenscaled on vertex; thorax and abdomen dark 
purjde brown; fore wing of this color, glossy; limor line yellowi^ 
white, curved, slightly irregular, distinct; outer line siniJlar, Wt 
faint, showing a dot on costa and line above inner margin, occluded 
centrally; three white specks on costa before apex. Hind vnng 
bronzy black. Expanse, 10 mm. 

Cotypes. — E^ht specimens, No. 15908, U.S.N.M.; La Chorrera, 
May, 1912 (Busck); Taboga Island, Juno, 1911 (Busck). 

nASTRlODSS XBIABOmATA BamjHm. 

2. Cabima, May, 1911 (Busck); Trinidad Kivor, Juno, 1912 
(Busck). 

iUnrRA OCTO OaaiM. 

1. Corozal, Canal Zone, July, 1912 (J. Zetek). 

PRODOSIA, new genus. 

Fore wing with accessory cell, vein 10 arising from its upper side, 
11 free; fore tibise xmarmod; front of head without prominence; 
abdomen with small dorsal crest at base and one on third segment; 
thorax without crests; palpi upturned, the third joint long and 
exceeding vertex. 

Type of the germs. — Prodosia mycha, new species. 

ntonosu MYCBA, mwqweiw. 

Fore wing with the basal three-fifths yellow-brown, followed by a 
whitish line with two small teeth near costa; the rest of the wing 
purplish black; subterminal line more or less evident, gently excurved 
on its middle third. Hind wing blackish fuscous. Expanse, 13-14 
mm. 

Gotypes . — Six specimens. No. 15895, U.S.N.M.; Taboga Island, 
February, 1912 (Busck); Porto Bello, February, 1912 (Busck). 

Possibly the wings are green when fresh. All the specimens are 
somewhat worn. 

ORXraaU COSTAUS WiUnr. 

1. La Chorrera, May, 1912 (Busck). 

XOASTSaSK Tions OiMfite. 

20. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Taboga Island, June, 1911 (Busck); Corozal, Canal Zone, July, 1912 
(J. Zetek and C. P. (drafts). 
niASTKiaA AlUniXOiraOBA,iiMr ■fwlM. 

Fore wing squarely pointed at apex, outer margin a little concave 
just below apex; straw-color; a broad creamy white area at base 
sends out a finger-shaped process centrally to middle of wing, edged 
by a dark brown shaded line; outer line creamy white, ed^d within 
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by brown, sli^tly excurved in its central third, joined to apex by an 
oldique white sh^e, followed by a broad purple-brown sh^e; a row 
of small terminal dots; yeins on a broad cost^ area finely Ihied with 
white. Hind wing shaded with purple-fuscous outwardly; terminal 
dots as on fore wing. Expanse, 21-23 mm. 

Ootypes. — One male, seven females. No. 15907, XJ.S.N.M.; Porto 
BeUo, April, 1912 (Busck); La Chorrera, May, 1912 (Busck). 

Different in wing-shape and pattern from the other Diagtema and 
with the front much more strongly prominent. 

UTBACODIA MXBTA Seluitf. 

4. Tabemilla, Canal Zone, May, 1907 (Busck); La Chorrera, May, 
1912 (Busck); Porto Bello, May, 1912 (Busck). 

MICKOPKJtA mrCnCHBOA Bliiqwn. 

. 9. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

TSOOOTOimA PBRSBCTA EMnpMii. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

DSOBBTA BBBPBUS, anr ipwlM. 

Fore wing dark brown, irrorate with lighter scales, the markings 
obliterate; beyond the outer line a Ught creamy shade, irregularly 
broken, extending to apex where it is cut by a dark spot; a small 
light spot in reuiform; a black double streak on upper third of outer 
margin. Hind wing dark blackish brown. Expanse, 16 mm. 

Cotypes . — ^Three males, No. 15892, U.S.N.M.; La Chorrera, May, 
1912 (Busck). 

SXTSTBOnA PaUCOHA Dm. 

3. La Chorrera, May, 1912 (Busck). 

OSABBA OPLOSA,iww ivaSM. 

Fore wing deep brown on basal half, rosy brown outwardly; reni- 
form rosy brown, included in a space limited by the double projec- 
tion of the outer line on veins 6 and 7 ; outer line whitish, regularly 
incurved below vein 6; a black dash following the incisure; sub- 
terminal line dusky, slightly waved, followed by a light narrow space. 
Hind wing blacki^ fuscous. Expanse, 15 mm. 

Ootypes. — One male, two females, No. 16898, U.S.N.M.; La Chor- 
rera, May, 1912 (Busck); Taboga Island, June, 1911 (Busck); Cor- 
ozal. Canal Zone, July, 1912 (J. Zetek). 

AUied to Osaiia tilora Dyar (.Erastria tUom Dyar,*) but smaller, 
darker, the markings less relieved, the outer line less drawn in on costa. 
Also allied to Ozai^ catilim Druce (Eustrotia catilina Druce*), but 

> Pioe. U. B. Nat. HlH., Wd. 43, W13, p. 76. 

* Biol, Lep. 2 , 1889, p. 318; Hampton, Cat. I>tp. Phal. Brit. Mus., vol. 10, 1910, 

P.W. 
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tluB lias a disUnct black costal patch beyond the outer line. Jpao 
allied to O. agraria Schaus, but less closely.* 

COBUBAT8A irOMA Drnk.* 

3. La Chorrera, May, 1912 (Busck); Trinidad Biver, March, 1912 
(Busck). 

COBXJBATBA PAIDICA, ii«w tpodMi. 

Fore wing dark brown at base, followed by a broad, slightly 
oblique; pale lilacine band containing a reddish line; median area 
brown shaded, lighter terminally with long black subapical streaks* 
Hind wing dark fuscous with pale fringe. Expanse, 10 mm. 

Type. — ^Male, No. 15888, U.S.N.M. ; Taboga Island, February, 1912 
(Busck). 

The specimen is in poor condition, so the markings can not be seen 
in detail.* 

COBUBATHA QUADRITBRA Z«ll6r. 

11. Porto Bello, April, 1911 (Busck); Poraiso, Canal Zone, May, 
1911 (Busck); CJorozal, Canal Zone, July, 1912 (C. P. Crafts). 

The patch on inner margin is brown, not black. The specimens 
are all smaller than the usual size of North American ones. 

COBUBATHA XCBIA, new fpedes. 

Fore wing dark brown at base, followed by a silvery Ulaceous band ; 
median space dark brown, curved within, straight without, indis- 


1 llodlDcatlons of tho oplwa type occur to the southward. Of theso, one is— 

02ARBA HBiaiTBCTA. mw spaciaa. 

Bsm of fore wing solidly dark brown, the linea nearly obsourad; coarsaly waved inns and median Unit 
▼islbla; lower half of tonnlnal space, except on the margin, light ooheroua; renlform yeUowisb with a black 
q^t below it inclosed by tbe outer line, which is shortly angled on costa, exourved over cell, with two 
blunt teeth at veins 5 and 0; i^ez dark; subterminal line pale, irregular, Oly defined. Hind wing dark 
fuscous. Expanse, 17 mm. 

Ifale, Ko. 15890, 0.S.N.M.; Area, Venesu^ (Sobaus ctdieotion). 

FtnaUy the teeth of the outer line are obliterated and it becomes simply exourved as in Ossfha eMaa 
Sohausand — 

OZABBA BASetntA, new spedM. 

Photedet boscttfs Sebaus, MS. 

Fore wing dark purplish brown at base; basal line forming three scallops, the central one heavy; Inner 
line faint; median more disUnct, slender, blaok, forming an outward projection below cell and a 8U|tht 
angfle on vein 1; shortly beyond it the dark color is replaced by pale ooheroua, the limiting line formins a 
pruiectlon bdow odl; the outer pale area Is erossed by about four finely wavy red Unas, of whloh the fdb* 
terminal is shaded with blackish; a truncate triangular ooetal dork patch; renlform reddish, in a laiga 
neaily circular area, with small dark points outwardly. Hind wing dark fuscous. Expanse, IP mm. 

2^.<-Feniale, No. 10547, U.S.N.M.; Sfto Paulo, Brasil (Sohaus collection). 

* Thii speoiea Is represent^ southward by a similar but ig>eelfloally distinct form. 

COBUBATHA PXHAZ, new spedae. 

Fore wing gray-brown, without ooheroua tint; patch on inner margin trunoatdKwnioal, with a 
wedge-ehaped mark on costa; a small black dot near base; marks distinctly edged with dull silvery Unas; 
renlform large, pale sflvery gray; outer line faint, dark, slender, sharply tnourved at renlform and broadly 
so below; a IxW subtarminal silvery gray dightly flexuousUne; termen narrowly black, toothed Oppoafta 
call and submedian. Hind wing blackish brown, fringe whitisb. Expanse, 16 mm. 

2>|».<-‘Feittala, Ko. 15865, U.S.N.H.; Lotja, Ecuador (CdL P. Dognin). 

^COBUBATHA PBXmSUtnaw apadat. 

Fare wing blacklBh on basal third, with a few Ifiadnasoalas, followed by a broad bandof aordld odiary 
brown; bordwteg this a narrow cur^ band of daqi brown; terminal half of wing blackish, waihad wttb 
paii^aUtttentotttadwltbllgbtaraiibtarnilBaUy;apalespotonooaUatap«x. HindwIiHMaQk^biaa^ 
thafrtdga dark. Eiqpanaa, 11 mm. 

l^'-^FinhK No. 1586P, U.B.N.1C.; Tuouman, Aigentiaa, Paoimbar, IPOS (B. PiaaUl). 
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■ III*' II Ii ,, 

tinAtly cut below cell by an obliquely longitudinal pak ray, the cos* 
till segment triangular, followed by a slightly oblique baud of silvery 
lilaceous; terminal area coppery brown with lilacine scales and a 
black patch near middle of margin; terminal edge coppery brown, 
fringe black and purple. Hind wing black, a little lighter on the 
disk, fringe whitish. Below, hind wing gray, rufous tinged out- 
war^y, with discal dot, outer curved dark band and slender sub- 
marginal one. Expanse, 11 mm. 

Type. — Female, No. 15887, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

COBUBATBA ORTHODOXICA, luw ipactoA 

Fore wing light gray in ground, shining, overlaid with dark atoms 
and with dark markings ; inner and outer Unes wavy, curved, filled in 
with blackish in lower half; reniform pale, with dark spot preceding; 
base darkly marked; a black spot before center of outer margin; 
a row of silver streaks on costa outwardly. Hind wing brown-black. 
Expanse, 10-11 mm. 

Cotypee. — Male and female. No. 15886, U.S.N.M.; Corozal, Canal 
Zone, July, 1912 (C. P. Crafts, J. Zetek). 

COBTTBATBA PAX8T10N, xuKwr ipMtoi. 

Basal half of fore wing pale creamy with reddish tint; outer half 
purple-brown ; base shaded with purple scales, costa outwardly with 
pale dots; a median darker band edging the purple area within; a 
narrow pale line on terminal edge. Hind wing fuscous. Expanse, 
10 mm. 

Coiypes. — Five specimens. No. 15890, U.S.N.M.; Taboga Island, 
February, 1912 (Busck). 

COBUBATBA 8UBTBRMUIATA BaniMa. 

7. Taboga Island, February, 1912 (Busck). 

0(»UBATBA TORTR1COP8I8. mw ipMiM. 

Basal half of wing blackish, ending in a median angle; outer area 
pale grayish, with faint cameous tint; apex darkly shaded, with four 
small aUvery white oblique costal streaks, the inner one the longest ; 
terminal edge black. Hind wing fuscous. Expanse, 8-9 mm. 

Ootypea . — ^Two males. No. 15891, U.S.N.M.; Taboga Island, Feb- 
ruary, 1912 (Busck). 

TABAOBIIIU CAItKBLrrA.iww aiweiM. 

Male. — Fore wing sordid yellowish white ; base olive gray ; a median 
band of olive gray, oblique, touching a faint discal mark; a similar 
outer band crossed by the curved outer line, black and shaded above 
in its outcurve, fainter below; a black speck on fringe. at upper third 
imd one at tomus. EQnd wing fuscous shaded on margin and veins; 
Mnge pale. Expanse, 13 mm. 

Female. — Fore wing less yellowish, sordid white; bands as in the 
male but broader, the outer one shading almost to margin; discal 
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dark patdi joined to median band. Hind wing dark fusootiB. 
Expanse, 15 mm. 

Ootypea . — Three males, two females. No. 15900, Alhajuelo, Aprft, 
1011 (Busck). 

Resembles ButHemma minima Ouende (•mcarmeHta Morrison) in 
general appearance. 

HBUOCOnrU PBASTRUCTAKA WaUm. 

3. Corozal, Canal Zone, July, 1912 (J. Zetek and C. P. Crafts). 

BXUOCOUTU APtCSIXA Onto. 

6. Cabima, May, 1911 (Busck); La Cliorrera, May, 1912 (Busck); 
Corozal, Can^ Zone, July, 1912 (J. Zetek). 

KXUOCOimA MASOAHA Mnlelua. 

15. Cabima, May, 1911 (Busck); La CJhorrera, May, 1912 (Busck); 
Trinidad River, June, 1912 (Busck) ; Corozal, Canal Zone, July, 1912 
(J. Zetek). 

BXUOCOimA IiBPTrS COnoOXtnSITS, mw mbapaciaa. 

Fore wing with dark brown patch at base ; beyond blackish brown, 
shading lighter to termen, where it is very narrowly yellow; a narrow 
yellow subcostal dasli centrally; a black spot on termen. Hind 
wing black. Expanse, 16 mm. 

I^pe. — ^Male, No. 15863, U.S.N.M.; Trinidad River, August, 1912 
(Busck). 

The female is exactly like the male, not dimorphic. I tliiuk tins is 
really specifically distinct from lepus Guendc, but as Hampson 
indudes under the synonymy iaragma Schaus and inveraa Schaus, 
equally distinct, I describe this as a subspecies only, for the time 
being. 

SFBAOTTBIA DAUA OuMl**. 

9. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busok); 
Corozal, Canal Zone, July, 1912 (C. P. Crafts, J. Zetek). 

ZAHTHOPTBSA BOTTCmBS Omni*. 

4. Corozal, Canal Zone, March, 1911 (Busck); La Chorrera, May, 
1912 (Busck); Taboga Island, June, 1911 (Busck); Trinidad River, 
June, 1912 (Busck). 

ZAMTHOPTBRA AUROBRA WaUmr. 

8. Corozal, Canal Zone, March, 1911 (Busok); Cabima, May, 1911 
(Busck); La (Thorrera, May, 1912 (Busck). 

zahtboptbra nrrBirsincA, mw (pmsim. 

. Fore wing deep orange yellow, the outer line distinct, curved, 
reddish; discal dots minute or absent; the dark gray terminal line in 
Mnge narrow. Hind wing orange-fuscous. Expanse, 15-17 mm. 

Cotypea . — ^Three males, one female. No. 15862, U.S.N.M.; La 
Chorrera, May, 1912 (Busck); Trinidad River, Juno, 1912 (Busdr); 
Corozal, Canid 2ione, Jidy, 1912 (C; P. Crafts). 

XAimBOFTBRA BIORCXmiBRU ObmI*. 

15. Cabima, May, 1911 (Busok); La Chorrera, May, 1912 (Busok); 
Corozfd, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts). 
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siaii»fkmiir xaxrrxDuixM'j&:. 
feUTBUA AXmATRIX WaUnt. 

2. Cabima, May, 1911 (Busck); La Chorrora, May, 1912 (Busck). 

BUTBUA ABSCOIIDBIIS Walkar. 

1. La Chorrera, May, 1912 (Busck). 

PiBCTBS ClRCtTLAlUS Henkh^khaffar. 

1. Trinidad River, March, 1912 (Busck). 

PJBCTBS FUSCBSCBNS Walker. 

2. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone, 
February, 1911 (Busck). 

PJICTBS PHLOISMA, new apectoa. 

Fore wing gray; inner and outer lines shaded with green; basal 
space narrowly light gray, with blackish below and on costa, not 
sliarply marked, the inner line indistinct ; orbicular and reniform pale, 
black-ringed; mesial line slender, black, excurved over reniform, 
coarsely dentate below; outer lino triple, excurved over cell, outer 
segment dentate and followed by a brown-stained streak below 
vein 6; apex light gray, preceded by a black shade; subterminal lino 
faint, pale. Ilind wing black, fringe spotted with whitish; a small ^ 
pale mark above margin; inner margin streaked with black and 
white. Expanse, 25 mm. 

Type. — No. 16910, IJ.S.N.M.; selected from a series of twelve; 
Cabima, May, 1911 (Busck); Paraiso, Canal Zone, February, 1911 
(Busck). 

Size and markings of P. areusa Walker, but without the red tint, 
the basal markings and lines diffused. 

PJBCTBS PABBALLA, n«w ipeckt. 

Brownish gray; fore wings with the lines marked with somewhat 
metallic green; basal space dark, green without; inner line black, 
indented subcostally and on vein 1, followed by dull hlacine; median 
space nearly devoid of markings, the stigmata obsolescent; outer 
Ihie excurved over cell, black, slender, preceded by lilacine and 
followed by green, indented on vein 1 ; a subapical dark patch, the 
apex itself pale; four black dashes subterminally. Hind wing largely 
blackish. Expanse, 29 mm. 

Type. — Male, No. 16911, U.S.N.M.; Chiriqui (Schaus collection). 
Allied to P. canofusa Hampson, but without the white mottlmgs, 
the lines distinct and not confused. 

SixbikmUy 

STICTOPTBBA VXTBBA Ouenlt. 

10. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
March, 1911 (Busck); Alhajuelo, April, 1911 (Busck). 

Five of the females may referalde to C. fenestra Quenfie, but as 
there is no male of this species among the Panama collections, the 
reference can not be made positively. 
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miCTOPTBBA GUlU CnoMt. 

19. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Cabima, May, 1911 (Busck); Trinidad 
Rirer, June, 1912 (Busck). 

anCTOPTSRA BCmOOBAlCMA 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

SubftunUy SAJBROTHRIKN-JE. 

CBASACOKA mLOTICA KofMdMtot. 

15. Porto Bello, February and March, 1911 (Busck); LaChorrera, 
April, 1912 (Busck); Corozal, Canal Zone, April, 1912 (Busck). 

LOPBOSBMA PURPmtASCXirS SCbnw. 

1. Cabima, May, 1911 (Busck). 

CASAimiOA MBTAPBASa Htmpmi. 

6. Cabima, May, 1911 (Busck). 

CASAin>KrA cmiaca sciww. 

1, Taboga Island, February, 1912 (Busck). 
caaaiiDRU zxtrcons scbMw. 

1. Cabima, May, 1911 (Busck). 

The single specimen is a female and much rubbed, but I tlduk refer- 
able to this species. 

CASAimnU IHnKSTITlA,iMW apwiM. 

Similar to leucopis, more shaded with dark red; reniform mark 
larger; lines similar, mesial line forming a coarser zigzag below; 
subterminal spots distinct and separated, not shaded together, pre- 
ceded rather than followed by whitish shading. Hind wing with 
broader fuscous border. 

Type. — Female, No. 15912, U.S.N.M.; Cabima, May, 1911 (Busck). 
A male from Quapiles, Costa Rica (W. Schaus), has more white 
shading, especially preceding the subterminal sjmts. Hind wing 
pure white to tlie margin without terminal line. 

CaSAHDUA ABSBUZAUS WaOMt. 

1. La Chorrera, May, 1912 (Busck). 

CASAimitU FOOAXamr ipwlM. 

Fore wing rather dark soiled gray, the reins indicated; lines 
slender, black, the inner curved, a little angled but not dislocated; 
median line visible below cell, coarsely toothed; reniform circular 
with central reddish dot; outer line indistinct; subterminal dots 
clouded. Hind wing pure white. Espanse, 26 mm. 

Cotypee . — ^Two males. No. 15913, U.S.N.M.; Cabima, May, 1911 
(Boack); Porto Bello, May, 1911 (Busck). 

otSAinmu iuJtaiTiBu,Mir wMiM. 

Fore wing like/ttjKi«, rather darker and more sordid. Hind wing 
tranduceint, opalescent, entirely shaded with smoky black, the veins 
darker. Expanse, 25 mm. 

Male, No. 15914, U.S.NM.; Cabima, May, 1911 (Busck). 
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CASAHDUA MmORA, wnr ipMlM. 

Dark gray; terminal space broadly lighter and containing the sub* 
terminal daises, pointed, subsagittate; basal space a little darker, 
edged by a curved line, the other lines obsolete; discal venules dark; 
reniform indicated, pale, with central dot. Hind wing white, with 
gray border on termen and ends of veins, broader in the female than 
in the male. Expanse, 26 mm. 

Cotypes . — ^Male and female. No. 15915, XJ.S.N.M.; Paraiso, Canal 
Slone, February, 1911 (Busck); Bocas del Toro, April, 1907 (W. 
Schaus). 

CASAimSU OUSBU>A, IMW ipwitA 

Smooth dark gray with reddish tint; lines much as in ahseuzedishut 
gray, faint, scarcely legible on the dark ground; subter m inal dots 
sagittate and subconfluent, black, distinct, forming a dentate sub- 
terminal line; terminal dashes obscure. Hind wing fuscous, veins 
darker. Expanse, 24-26 mm. 

Cotypes . — Three females, No. 15917, U.S.N.M.; La Chorrera, May, 
1912 (Busck); Orizaba, Mexico (Schaus collection); Aroa, Venezuela 
(Schaus collection). 

CASAimiUA A&BA Scbaii*. 

1. Trinidad River, March, 1912 (Busck). 

A badly rubbed female, but I think certainly to be tliis species. 

CASAHOBIA nOTSAMA. IMW ■VMiw. 

Gray; fore wing stained with reddish, all the marks obliterated, 
only a large irregular reniform ring in duU red, formed by a segment 
of the outer line distantly bordering the reniform spot, as this marking 
is modified in steniptera Schaus; dark streaks at base; a dark gray 
clouded Bubterminal shade, rising broadly on inner margin, narrowing 
above, edged outwardly by a little pale gray. Hind wing dark 
fuscous. Expanse, 20 mm. 

Type. — Female, No. 15918, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

CASAHmUA S10PBltA.anr ipMlM. 

Costa gray in and beyond cell; subterminal line blurred, dentate; 
the rest of the iring cameous gray, the linos faintly indicated in dark 
red; reniform round, pale with red center. Hind wing pure white in 
the male, with broad blackish border in female, running up along the 
veins. Expanse, 26 mm. 

Cotypes . — ^Two specimens. No. 15916, selected from a series of 
twelve; La Chorrera, May, 1912 (Busck); Cordoba, Mexico, May, 
1606 (W. Schaus); Orizaba, Mexico (Schaus collection and R. 
MOller). 

Sir G. F. Hampson examined one of the Mexican specimens and ' 
pronounced it to be his C. Tmmaiopis, described from Argentina. It 
appears to me to differ in the presence of the heavy gray costal shade 
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and in the coiuse ci the lines, to judge by Hampson’s figure and do* 
scriplion. His male specimen from San Salvador is probably the 
present species. 

ISCaniA LXBKA Drae*. 

Oadirtha (?) I«ena Dacca, Biol. Oent.*Amer., Lep. Het., vol. 2, 1898, p. 508. 

4. Porto Bello, March, 1912 (Busck); Cabima, May, 1911 (Busck). 

The present species does not agree well with the characterization 
of the subfamily “retiaculum of male bai^shaped,” the structure 
being a fold, twice as wide as long. But as Caaandria stroca Schaus 
has an entirely similar structure and hcadia aperta Walker has no 
retinaculum at all, the species may bo iududod here among the other 
exceptions. 

MBDAVA DXUnnrrA, nnr ipwlM. 

Fore wing whitish gray, shaded with purple at base and narrowly 
along costa; inner line deader, denticulate, broken into three black 
points in the cell; outer line denticulate, followed by whitish, starting 
from costa above the large annular reniform, makiiig a broad half 
circle to below reniform, then to inner margin; subterminal line 
blackish, denticulate; terminal dots small, in a purplish shade. Hind 
wing black on the margin, pale over the disk; fringe whitish. Ex- 
panse, 18 mm. 

Type. — Male, No. 15919, U.S.N.M.; Corozal, Canal Zone, Juno, 
1912 (Busck). 

Hampson’s diagnosis of the genus Medam in his key ‘ is in error in 
placing it in the section “Palpi with the third joint long and dilated 
at extremity.” This joint is really short, as described on page 460. 

BCCHIRETES, new genus. 

Fore wing with veins 7-8 from end of accessory ceU, 9 absent, 10 
from top of accessory cell, 1 1 free. Hind wing with 4 absent, 3 and 5 
from cell. Palpi with the second joint fringed above with hair toward 
extremity, third joint moderate, tapered. Fore wing convex at base 
as in Sanoihnpa. 

Type of ihe genua. — Egehiretea nomimua, new species. 

■ocBnortss momimos, imw ■ hcim . 

Dark gray; fore wing with a white patch on inner margin at basal 
third; subba^ line double, slender, blackish, from costa to sub- 
median; black dashes on subcostal and a spot on submedian; inner 
line blackish, waved, filled by whitish; two black discal points in a 
white spot, followed by a white streak toward apex; outer line black, 
fine, smgle, denticulate, gently curved, with an inward dentation at 
vein 2, followed by white; subterminal line whitish, preceded by 
fuscous, broken by a white spot below costa; minute terminal black 

lOtt lap. Fliil. BtH. ICmi., vol. 11, 1913, p. 339. 





wo,1mo. LEPIDOPTBBA OF TBS PANAMA CANAL ZONE-^mAU. 203 

dots joined by a slender line. Hind wing grayish black. Expanse, 
18 mm. 

Type, — ^Female, No. 16920, U,S.N.M.; Alhajuelo, April, 1911 
(Busck). 

Note. — For the remaining subfamilies of the Noctuid», namely, 
the Catocalin», Plusiina), Noctuinse, and H3rpeninad, the indispcns* 
able volumes of Sir G. F. Ilampson’s Catalogue of the Lepidoptera 
PhalaenaB were not available at the time of writing. Two are before 
me as proof is read, but to use them would require a complete 
resetting of the type. In the following the subfamilies and genera 
will bo found mixed, the arrangement being provisional. Mr. Wil- 
liam Schaus has worked over the Hypenin», but I am unable to in- 
corporate his results in this paper. 

Sixbfamlljr I»i:.XreiIN-J5K. 


PLUSIA VBRRUCA Fabrlchit. 

1. Porto Bello, February, 1911 (Busck). 

PLtTSlA ROOATIOinS Oumte. 

2. Corozal, Canal Zone, July, 1912 (J. Zotck). 

COECAKA H08HSA Dnice. 

1. La Chorrera, May, 1912 (Busck). 

COXICANA LSCTA Sduittt. 

1. La Chorrera, May, 1912 (Busck). 

OILBSIA BXCXTANS Walker. 

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

OONOnOETA OINALDUS Ouente. 

1. Cabima, May, 1911 (Busck). 

OOEODOITTA IMMACULA Ouente. 

1. Cabima, May. 1911. 

OONODONTA PYRGO Cramer. 

1. Corozal, Canal Zone, July, 1912 (J. Zetek). 

SubOwnily H 

BTKLAMA VUERA Cramer. 

2. La Chorrera, May, 1912 (Busck). 

808XXTRA GRATA Walker. 

4. Corozal, Canal Zone, March, 1911 (Busck); Trinidad River, 
March, 1912 (Busck). 


StibfkmilT ^^OOrtriK’JR. 


RRRBUB ORORA tltmaeisi. 

6. Paraiso, Canal Zone, May, 1911 (Busck); Ancon, Canal Zone 
(O. Celestino, B. G. Ireno). 

1RTI8 MYCBRUIA rabrtetiia. 

8. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1911 (Busck). 
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EBxn ancnu Bmr. 

2. Oabima, May, 1911 (Baaok). 

tSnS TUaA X>nuM. 

1. Cabima, May, 1911 (Busok). 

UIU BERCtnUA CnBMr. 

7. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb> 
ruary, 1911 (Busck). 

urns MAOHA SiMItoa. 

6. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb- 
ruary and March, 1911 (Busck); Alhajuelo, April, 1911 (Busck). 

tATBBBAaU AMPHIFTItOlOBS Wdkn. 

1. Taboga Island, February, 1912 (Busck). 

IIAZAXZLA RBLATA Walkn. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

AZBTA RBODOOASTBR OtMnte. 

5. Taboga Island, June, 1911 (Busck). 

OBROATIS OCBIXATA BnUn. 

1. LaCborrera, May, 1912 (Busck). 

nOSIBA HXTMRRIA Dnttr. 

1. Taboga Island, June, 1911 (Busck). 

BOim A rASCIOIARlS Ouwita. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
June, 1911 (Busck). 

MXUPOTIS JARUARIS Ouant*. 

8. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb- 
ruary, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

BBB018 TORMULARIS BUbrnr. 

5. Corozal, Canal Zone, March, 1911 (Busck); Porto Bello, May, 
1911 (Busck); Cabima, May, 1911 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zetek). 

BEBDIS SIABA Bcliaui. 

1. Taboga Island, February, 1911 (Busck). 

BTPOCALA ABDRXUORA CtUMr. 

3. Paraiso, Canal Zone, January, 1911 (Busck); La Chorrera, 
May, 1912 QBusck). 

OraiSKA HUTAinS CtUMr. 

1. Cabima, May, 1911 (Busck). 

OPBUKA ABLUHARIS OtMBto. 

1. Cabima, May, 1911 (Busck). 

ORBIBMA nUTOmCA MlKldM. 

1. Paraiso, Canal Zone, Jrme, 1911 (Busck). 

OCnBPBTA lOBUtlORRA OmnM. 

2. Porto Bello, March, 1911 (Busck); Trinidad Biver, May, 1911 
(Busok). 
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CODIIPSTA TAIUIB CiUMr. 

2. Paraiso, Canal 2k>ne, January and February, 1911 (Busok). 

COiaPBTA COKPBTIUZ Httban. 

26. Paraiso, Canal Zone, February, 1911 (Busok); Porto Bello, 
February, 1911 (Busok). 

COlIimTA UBITIUX Httbotr. 

1. Corozal, Canal Zone, Maroh, 1911 (Busok). 

CamPBTA SBKAPIS CnOMt. 

7. Paraiso, Canal Zone, January, 1911 (Busok); Cabima, May, 
1911 (Busok); La Chorrera, May, 1912 (Busok); Trinidad Biver, 
June, 1912 (Busok). 

NOSOPStS KIBSOOtyPaiCA Cnmw. 

6. Trinidad River, February, 1912 (Busok); Cabima, May, 1911 
(Busok); La Chorrera, May, 1912 (Busok); Corozal, Canal 2jone, Au^ 
gust and November, 1912 (C. P. Crafts). 

HABSALA nSITAHS VaOnr. 

4. Corozal, Canal 2^ne, Maroh, 1911 (Busok); Porto Bello, March, 
1911 (Busok); Cabima, May, 1911 (Busok). 

CXROXABBA TYHBBR CnaMT. 

3. Paraiso, Canal 2iOne, February, 1911 (Busok); Porto Bello, 
April, 1912 ^usck); Cabima, May, 1911 (Busok). 

CXKOMABBA AKDALUS llrac*. 

1. Corozal, Canal Zone, April, 1911 (Busok). 

CAMPOMSTRA LAUlUtNA Sebaot. 

6. Paraiso, Canal Zone, February, 1911 (Busok); Porto Bello, 
February, 1911 (Busok). 

CAMPOMBTRA PACDICA Vilkar. 

1. Paraiso, Canal Zone, February, 1911 (Busok). 

This differs from laurena only in having a black shade in lower 
half of median space. 

CAMPOMBTRA SUBLUODA WiUnt. 

1. Alhajuelo, April, 1911 (Busok). 

CAMPOMBTRA MBRBTRIOA Sebaiu. 

1. Cabima, May, 1911 (Busok). 

ITBOinA BZPORBRS Walkw. 

2. Taboga Island, February, 1912, and June, 1911 (Biuok). 

»PDK>OB8 UMBULATA Oiualt. 

1. La Chorrera, May, 1912 (Busok). 

OLTSSA DABBS Cnmai. 

1. Taboga Island, February, 1912 (Busok). 

GAUEPBA AZBTA Dn»A 

1. Paraiso, Canal Zone, January, 1911 (Busok). 

SBUOnS OAUniAOO Md«r Md ItafiBiMiH. 

2, La Chorrera, May, 1912 (Busok). 




206 PBOOBMDIK08 OP TBB BATIOjfAL MVBJBUM. you 47. 

PAAACBABOIU ABTDAS Warraa. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck). 

TSTRATOCSRA BRYCATA Cramer. 

3. Alhajuelo, AprU, 1911 (Busck); Cabima, May, 1911 (Busck). 

CHAMHVA HOBAICHLODBS Haimer. 

3. Cabima, May, 1911 (Busck). 

rOCHXA QtrSRnfl Otten«e. 

1. Panama City, April, 1913 (B. G. Ireneo). 

ISOOOlf A MOUA Druce. 

1. La Chorrera' May, 1912 (Busck). 

tSOOOMA NATATRIX Gtten6e. 

1. La Chorrera, May, 1912 (Busck). 

FOCILLA INCONSTANS Schatia. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

CAPNODBS LOTHOS Cramer. 

2. La Chorrera, May, 1912 (Busck); Trinidad River, March, 1912 
(Busck), 

CAPNODBS APICATA Schaua. 

2. Cabima, May, 1911 (Busck). 

CAPNODBS CmCA Schaua. 

1, Cabima, May, 1911 (Busck). 

CAPNODBS FLAORANS Walker. 

1. La Chorrera, May, 1912 (Busck). 

CAPNODBS DXSTACTA Httbiier. 

1. Corozal, Canal Zone, April, 1912 (Busck). 

CAPNODBS RUrZNANS Guente. 

3. Corozal, Canal Zone, March, 1911 (Busck). 

CAPNODBS DBOIS Schaua. 

1. Trinidad River, March, 1912 (Busch). 

CAPNODBS MODBSTA Butler. 

6. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1911 (Busck); Trinidad River, March, 1912 (Busck); 
Alhajuelo, April, 1911 (Busck). 

CAPNODBS BARINB Schaua. 

3. Corozal, Canal Zone, June, August and November, 1912 (Busck), 

CAPNODBS SXJBFICIBNS Walker. 

1. Trinidad River, June, 1912 (Busck). 

CAPNODBS BCBLIS Schaua. 

1, Trinidad River, June, 1912 (Busck). 

CAPNODBS PBOBDRA Schaua. 

1. Corozal, Canal Zone, Noyember, 1912 (C. P. Crafts). 

CAPNODBS MUNDICOLA Walker. 

2. Paraiso, Canal Zone, February, 1911 (Busck) ; Trinidad River, 
March, 1912 (Busck). 
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CAPHODS8 TYROB StihaiM. 

1, Taboga Island^ August, 1911 (Busck). 

CAPNODES PAIXir ASCXBKS WtlkM. 

1. Trinidad River, March, 1912 (Busck). 

CAPKODBS ANTRBA Sohaoi. 

3- Trinidad River, March and June, 1912 (Busck); Taboga Island, 
June, 1911 (Busck). 

CAPIfODBS ALCINOB X>ftfet. 

1. La Chorrera, May, 1912 (Busck). 

DAOASSA MARGmATA Warren. 

4. Porto BeDo, February, 1911 (Busck); Cabima, May, 1911 
(Busck); Trinidad River, Jtme, 1912 (Busck). 

DAGASSA CtmVILINBA Dmce. 

1. Porto Bello, February, 1911 (Busck). 

DAGASSA CROCBICBPS Walkar. 

10. La Chorrera, May, 1912 (Busck); Trinidad River, March, 
1912 (Busck). 

SBLBNIS SUBRO Cramer. 

3. Cabima, May, 1911 (Busck). 

SBLBinS SUBROIDBS Gurate. 

1. Cabima, May, 1911 (Busck). 

SELBNXS HBRMBLINA Ouenie. 

4. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 
(Busck). 

BPHYRODBS BIPUIICTATA Walker. 

2. Porto Bello, April, 1912 (Busck); Taboga Island, June, 1911 
(Busck). 

SnrPOGRAMMA DAMONA Cramer. 

2. Paraiso, Canal Zone, January, 1911 (Busck). 

BARTDIA JAPBTA Cramer. 

1. Trinidad River, June, 1912 (Busck). 

8AF1A BCXHTA Sehaiie. 

1. La Chorrera, May, 1912 (Busck). 

AZATHA MARCBLLUf A Cramer. 

1. Cabima, May, 1911 (Busck). 

ORSA VtAVA Schaiie. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck). 

AROZDIA RUVA Schaua. 

1. Porto BeUo, March, 1911 (Busck). 

PARAMYMPHA TOXBA Cmnw. 

3. Taboga Island, February, 1912 (Busck); Trinidad Biver, 
March, 1912 (Busck) ; Cabima, May, 1911 (Busck). 

VUtSaUBA. Sebmi. 

1. Trinidad River, March, 1912 (Busck). 

Schaus’s type of this species is from Cbiiiqui, Panama. 
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TBU8 UHSATA Sluc*. 

6. Trinidad Biver, March, 1912 (Busck). 
cozhta hadshoiobs Ootai*. 

1. Corozal, Canal Zone, April, 1911 (Busck). 

niOMMATOOXS PADlOnA Sdunt. 

1. La Chorrera, May, 1912 (Busck). 

BXTOSA AMYHTA CrUMT. 

1. AUiajuelo, April, 1911 (Busck). 

BSUOAS raVAKS Oumi««. 

1. Trinidad Biver, March, 1912 (Busck). 

FLUSIOOSS m LAROmA Dtuc*. 

1. La Chorrera, May, 1912 (Busck). 

ARSAaonSS rota Hunrwn. 

4. Porto Bello, February, 1911 and April, 1912 (Busck); Corozal, 
Canal Zone, March, 1911 (Busck); Trinidad Biver, March, 1912 
(Busck). 

OMMATOCHOA MUNDXTLA Zdtoi. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Corozal, Canal 
Zone, July, 1912 (C. P. Crafts). 

CSUPTKRA OAMOTl Oonte. 

1. Alhajuelo, April, 1911 (Busck). 

PHURYS nXZA OiiMito. 

1. Trinidad Biver, March, 1912 (Busck). 

PHDRTS IMMUniS Onrato. 

6. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
April, 1911 (Busck) and July, 1912 (J. Zetek). 

Typical immunis comes from the Antilles. The present form has 
the markings more distinct, less blurred, less brilliant, the sub- 
terminal dots well relieved on an uniform dark gray ground, roni- 
form well marked. It extends northward into Mexico. 

POAPBILA PAUCULA WtUnt. 

9. Taboga Island, February, 1912 (Busck); PortoBello, April, 1911 
(Busck); Cabima, May, 1911 (Busck). 

POAPHILA DSMAins Oamto. 

2. Paraiso, Canal 2k>ne, February, 1911 (Busck); Alhajuelo, April, 
1911 (Busck). 

Two females, probably referable here, but in poor condition. 

RKBCIOU UtTtPRS OvmM*. 

5. PortoBello, March 1911 (Busck); Tabemilla, Canal Zone, May, 
1907 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Bus(^); Corozal, Canal 2Sone, July, 1912 (J. Zetek). 

BBMIOXA MMtcmA OomI*. 

2. Cabima, May, 1911 (Busck). 
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7. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1012 (Busck); Corozal, Canal Zone, April, 1911 (Busck), and 
July, 1912 (J. Zetek); Cabima, May, 1911 (Busck). 

l^he specimens are somewhat grayer, but appear to agree specifi- 
cally with a series from Santo Domingo, Cuba, and Jamaica, which I 
consider to be Walker’s disseverana. Apparently there are three dis- 
tinct species here, Jatipes Ouen£e, ranging from Argentina to the 
United States, including the West Indies; diaseverans Walker, from 
the Greater Antilles to Florida, Texas, Central America, and Panama; 
and mardda Guon4e, from Texas, Mexico to Panama. These three 
species all occur in the United States and have been regarded as varie- 
ties of repanda Fabricius. This, however, comes from the Lesser 
Antilles and can be distinguished at once from diaaeverana, which it 
otherwise resembles, by the abundant dense yellow scaling on the 
imderside of the hind wings of the male. The larvse described by me 
as JaHpea * should be referred to diaaeverana. 

OOnmS Br>BTHrX Ouan**. 

1. Corozal, Canal Zone, July, 1912 (C. P. Crafts). 

AHOairS XZACTA Blltawr. 

7. Trinidad Biver, March, 1912 (Busck); Tabemilla, Canal Zone, 
May, 1907 (Busck) ; Corozal, Canal Zone, July, 1912 (J. Zetek and 
C. P. Crafts). 

AHOMTS (Br>BMA OuMite. 

2. Trinidad River, March, 1912 (Busck). 

AirOMTS tmiOCrTA Seham. 

2. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912 
(C. P. Crafts). 

Very small specimens, badly worn. If not referable here, it is a 
new species, but the specimens are imfit to describe. 

SULEFnxmS MSTAIXtOaitA BoUm. 

7. Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck). 

BCLSraDOTIS aXHTTHBA r>nm. 

2. Chiriqui (Schaus collection). 

BlIXJrPmOTtS BOTmOADI.Tl Bu. 

6. Porto Bello, February, 1911 (Busck); La Chorrera, May, 1012 
(Busck). 

SUXAPIDOnS BOBDUCA SdaM. 

1. La Chorrera, April, 1912 (Busck). 

BULBPKDOTXS JUMBTTA, ntw «ptdet. 

Bright brown, the apex of fore wing fading to ocher-brown; inner 
line straight, oblique, metallic leaden within, red-brown without; 

> Proo. U. a Nrt. Koa, toL S3, 1901, 

84848*— ProcJN.M.ToL47— 14 14 
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mesial line graj, flexuous, curved a little on oosta and marked with a 
leaden bar; outer line straight, metallic leaden, edged with brown, 
touching outer margin above tomus; terminal line straight, leaden, 
placed before the margin. Hind wing with silvery blue curved patch 
outwardly, followed by violet shadings to margin; a narrow faint 
terminal line, placed as on fore wing. Expanse, 25 mm. 

Ootypea . — Two specimens. No. 16438, U.S.N.M.; Tabemilla, Canal 
Zone, May, 1907 (Busck). 
xuLBPmons jtmcmA oti6ti«e. 

76. Porto Bello, March, 1911 (Busck); Cabima, May, 1911 (Busck); 
Corozal, Canal 2k)ne, July 1912 (C. P. Crafts, J. Zotek). 

Both the light form jundda and the dark one rruibis Guen6e are 
present in the long series, with intergrades. 

E U I E PID OTIS CCBRULEUINBA Welker. 

8. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone, 
March, 1911 (Busck); Trinidad Eiver, March, 1912 (Busck). 

EULEPmOTIS MUSTBLA Druce. 

1. Porto Bello, February, 1911 (Busck). 

BXJLEPlDOnS EZRA Dmce. 

1. Porto Bello, March, 1911 (Busck). 

EULBPIDOTIS AfFmiS Sdutie. 

1. Cabima, May, 1911 (Busck). 

EULEPmOTlS EBCTIMAROO Ouen^e. 

10. Porto Bello, February, 1911 (Busck). . 

EUXEPmons electa, new tpeclee. 

Similar to rectimaryo Guenfie, but with the white margin of fore 
wing very narrow or obsolete and with a large apical brown patch 
on hind wing. Hind wing largely or entirely shaded with ocher. 
The specimens average slightly larger than rectiTnargo. Expanse, 
34 mm. 

Type, — No. 16439, U.S.N.M.; selected from the 10 Porto Bello 
specimens, in all 25 in series; ^omavaca, Mexico, July, 1906 (W. 
I^haus); Cordoba, Mexico (R. Miiller); Orizaba, Mexico, September, 
1908 (R. Mttller); Mexico City, Mexico, Juno, 1906 (R. Mhller); Juan 
Vinas, Costa Rica, May, 1906 (W. Schaus); San Jos4, Costa Rica, 
October, 1906 (W. Schaus); Porto Bello, Panama, February, 1911 
(A. Busck); Panama, May, 1907 (W. Schaus); Merida, Venezuela 
(S. E. Briceno); Area, Venezuela (Schaus collection), 

EULEP1DOTX8 GUTTATA F*UI»r wid EogABlioter. 

18. Cabima, May, 1911 (Busck); Tabemilla, Canal Zone, May, 
1907 (Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal 
Zone, July, 1912 (J. Z^tek, C. P. Crafts). 

EULBPIDOTIS PEBLATA Oiunite. 

10. Paraiso, Canal Zone, February, 1911 (Busck); Tabemilla, 
Canal Zone, May, 1907 (Busck); Trinidad Eiver, Mar^ and June, 
1912 (Busck). 
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SULXP1DOTI8 TBSTACmCBPS WMu and Baganliotor. 

1. Tabemilla, Canal Zone, May, 1907 (Busck). 

BULBra>OT18 ALABA8TA1UA Httbnar. 

6. Paraiso, Canal Zone, January, 1911 (Busck): Porto Bello, 
February, 1911 (Busck). 

BULBPIDOTIS CATOATA Heffkh-SchMfier. 

1. Trinidad River, June 1912 (Busck). 

DTOMYX BOI8TA Bar. 

2. Porto Bello, March, 1912 (Busck); La Chorrora, May, 1912 
(Busck). 

PYOMYX CON SBQXTBirS X>yar. 

1. Chiriqui (Schaus collection). 

DTOMYX XNFBRIOR Harrkh-SchlUler. 

1. Cabinia, May, 1911 (Busck). 

DYOBCYX ORA Dyar. 

1. Paraiso, Canal 2k)ne, February, 1 91 1 (Busck). 

DYOPS? TTBLMBLA Schana. 

1. La Chorrera, May, 1912 (Busck). 

BOLBTOBU RUOOSA, nnr fpMtoi. 

Sooty black; terminal space %hter, but broadly tinted with pale 
brownish; linos obscure, the outer denticulate, excurved over cell, 
with white in the denticulations outwardly, similar on both wings. 
Expanse, 15 mm. 

I\jpe . — ^Malo No. 15922, U.S.N.M.; selected from a series of six; 
Trinidad River, March, 1912 (Busck). Others from Cabima, May, 
1911 (Busck); Alhajuolo, April, 1911 (Bxisck); Taboga Island, Feb- 
niary, 1912 (Busck). 

Resembles B. margincUta Schaus, but is smaller, with much less of 
the pale color on margin, and mesial lino less broadly excurved. B. 
turpis Schaus is larger and darker. B. tenehro$a Schaus is the near- 
est, but seems different, being more uniformly colored and without 
the distinct whitish smuous line on the hind wing below shown in 
rugosa. 

FlTimniA nOSBHS Sduni*. 

2. Cabima, May, 1911 (Busck); Trinidad River, June, 1912 
(Busck). 

BITHTBRU COSTATA Sebnw. 

2. Cabima, May, 1911 (Busck). 

W.T1ITMUA C»imuPOIimiS.Mwr ittrtw. 

Brown, not very dark; discal dots on both wings laige and black; 
linos slender, dark; inner curved; orbicular a point; outer line wavy, 
excurved over cell; subterminal line a trace; costa dotted; a terminal 
lino broken at the veins. Hind wing with discal spot and outer line 
like fore wing. Expanse, 16 mm. 
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Type. — ^Female, No. 15923, U.S.N.M.; selected from a series of nine; 
La ^orrera, May, 1912 (Busck). Others from Taboga Island, Feb- 
ruary, 1912 (Busck); Porto Bello, April, 1912 (Busck); Corozal, 
Canal Zone, April, 1911 (Busck); Trinidad River, Jime, 1912 (Busck). 

FLTirrBBU MBLAROPASA, IMW ipMlM. 

Short and broad winged; black, scarcely irrorate, but enough so to 
show the lines faintly darker, rather broad; inner curved, outer 
oxcurved over cell; subtermined indicated by pale scales; costa with 
pale dots; discal spot faintly yellowish, oblique. Hind wing with 
dark discal dot and outer line, very faint. Expanse, 1 3 mm. 

Type. — Male, No. 15924, U.S.N.M.; selected from a series of nine; 
La ^orrera. May, 1912 (Busck); others from Taboga Island, Feb- 
ruary, 1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck). 

PLTIITBSU IRRBSPOnmSNS, n«w species. 

Dark brown, not black; costa touched with an ocherous tint to 
beyond the outer line, dotted thence to apex; lines obscure, dark, 
coarsely and slightly waved; discal marks reduced nearly to obliter«t- 
tion, a few white scales in reniform; a terminal dark line interrupted 
by ocher points at ends of veins. Hind wing with discal dot, obscure 
but marked by a few white scales; mesial line dark, angular. 
Expanse, 16 mm. 

Type. — ^Malc, No. 15926, U.S.N.M.; selected from a series of six; 
all males; Trinidad River, March, 1912 (Busck). One other from 
Corozal, Canal Zone, June, 1912 (Busck). 

Ostha Tumim Schaus resembles this, but is browner, narrower 
winged, and without the costal pale shading. 

PLTHTXKU MAISBS,11«V cpMlM. 

Smooth dark brovm; a broad bright ocher band on costa to beyond 
cell, where it widens; lines lost; a group of yellow scales for discal 
spot on hind wing. Palpi, vortex and anterior part of thorax mixed 
with yellow scales. Beneath, costa of fore wing washed with yellow; 
hind wing yellow, irroratod with brown; a broad terminal brown 
band. Expanse, 15 mm. 

Type. — ^No. 16926, U.S.N.M. ; Porto Bello, February, 1911 (Busck). 
The specimen is badly broken, but the markings visible. 

PLTHTBBU COHTEHTA, new apMlM. 

Bronzy brown, like jlorem Schaus. Discal mark dark, obscure; 
lines obliterated, visible only in oblique light; outer of fore wing 
blackish, denticulate, scarcely excurved, without white edj^ngs. 
Line of hind wing bent at right angles in the middle; no terminal 
dots. Expanse, 15 mm. 

Type. — ^Female No. 16927, U.S.N.M.; Trinidad River, June, 1912 
(Busck). 

Nearest to jlorem; smaller and without any white scales. 
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VLXtFtWak VaMXAutm ipMlM. 

Wings trigonate, nonnal. Dark brown, lines pale, ocheroos 
tinted; inner nearly straight; outer coarsely wavy and excurved 
somewhat over cell. Stigmata dark, the orbicular with a white 
point, reniform with two, of which the upper is minute; very minute 
ocher terminal dots. Hind wing similar; no discal dot, the mesial 
line pale, curved. Expanse, 16 mm. 

Tyfe. — Female, No. 15928, U.S.N.M.; Cabima, May, 1911 (Busck). 

PLYMTBSIA SZTIRPENS. MW ipMlM. 

Somewhat round-winged like irreepondens or Jlorens. Brown-gray 
with a violaceous cast; markings reduced, but the terminal dots of 
both wings dark and heavy, narrowly cut by pale at the veins. 
Discal marks dark, somewhat lunate; outer lino of fore wing running 
close in, narrowly excurved over discal mark; of hind wing similar. 
Nothing visible in terminal field. Expanse, 14 mm. 

Type. — ^Female, No. 15929, U.SJir.M.; Trinidad River, June, 1912 
(Busck). 

PtTHTBUA CORTPHATA, iww ipeeiM. 

Similar to corUriponena, but the wings more pointed at apex, the 
discal dots inconspicuous; lines slender, blaclish, the subtorminal 
loss distinct than in centriponena; orbicular a black dot; reniform on 
both wings dusky, marked by wliite scales. Expanse, 14 mm. 

Type. — ^Male, No. 15930, U.S.N.M.; selected from a series of four; 
La Chorrera, May, 1912 (Brisck). Others from Trinidad River, 
March, 1912, and Taboga Island, February, 1912 (Busck). 

FLYRTBRU UllIIACTA. turn tpactof. 

Large, bronzy blackish, like costata, but less brown and without 
the white subcostal line; lines dark as in coetata, obscure. Hind wing 
with central line only shown; reniform with a few white scales; a pale 
dash on costa opposite and three before apex; minute white terminal 
points as in costata. Expanse, 25 mm. 

Type. — ^Female, No. 16931, tT.S.N.M.; Trinidad River, March, 1912 
(Busck). 

PITHTXRU C01IV0RMSRS.1MW WWiM. 

Dark brown with olive-yellow tint, especially through median area 
of both wings. Lines distinct, black; inner curved, irregular; outer 
denticulate, excurved over cell, foUdwed by white specks in the 
incisures; reniform large, black, centered by white scalra; terminal 
black lino cut by pale dots. Hind wing with discal dot and outer 
line as on fore wing, the discal dot small. Expanse, 18 mm. 

Type. — ^Female, No. 15932, U.S.N.M,; Trinidad River, March, 1912 

CBus^). 

Quite distinct from any of the forms before me, though of the same' 
general type. 
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Subfamily aa:Ya?iC2>raf^. 

RHJC8BMA NMIASAIZS Walku. 

2, Porto Bello, February, 1911 (Busck). 

ItHiBSBXrA ZOUM. new epedM. 

Aspect of nemda Schaus, but the male without the fovea in the disk 
of hind wing. The outer line makes a smaller loop beyond the vertical 
shade; subterminal line without white, etc. 

Type, — Male, No, 15944, U.S.N.M.; selected from a series of nine, 
Trinidad River, June, 1912 (Busck) ; La Chorrera, May, 1912 (Busck); 
also one from Zent District, Costa Rica, February, 1907 (W. Schaus), 
this latter labeled as nezula^ 

RSUBSSIVA DARCONIS Scluiui. 

2. Trinidad River, June, 1912 (Bu:".ck). 

ROMOPYRAUS VZRXDIS Sduraa 

2, Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

HOMOmrRALIS BLONOATA Sdunia. 

1. Trinidad River, June, 1912 (Busck). 

HOMOPTRAUS XfllUCUS Scluut. 

1. Trinidad River, June, 1912 (Busck). 

HOMOPTRALIS PRJBUSTALIS Httbner . 

2. Trinidad River, March and June, 1912 (Busck). 

BCBTALSCTRA PILSCISAUS Httbner. 

1. Cabima, May, 1911 (Busck) 

BCBTALBCTRA PUNCTILINBA Wellrer. 

2. Porto Bello, April, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

Two males in poor condition, apparently referable to tliis species, 

MBTAUiCTRA COllTACTOmBS, new tpedM. 

Hind wing roimded, finely crenulate on the margin. Brown, rather 
light and a little purplish. Fore wing black at base, the inner line 
just beyond, fine, obscure; orbicular a dot; reniform a quadrate patch, 
crossed by the heavy mesial band,*slightly incurved below; outer line 
slender, black; subterminal crenulate, near margin; terminal line 
crenulate and dotted. Hind wing with large discal patch, duplicated 
below by heavy mesial line; outer line straight, rather heavy, obsolete 
above cell; termen as on fore wing. Expanse, 24 mm. 

Type, — ^Male, No. 15937, U.S.N.M.; Trinidad River, June, 1912 
(Busck). 

Resembles the North American Jf. contcusta Walker. 

MBTALBCTRA MOMOPAIS* IMW ipMlM. 

Small; black mixed with whitish to a dark gray; discal marks of 
both wings large, round, black; anal tuft of male ocher. Lines 
black, indistinct, with whitish borders more distinct than the lines; 
subterminal line white, sinuous; terminal black dots with white 
ones in the fringe. Hind wing with mesial line without white edge. 
Expanse, 16 mm. 
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Type. — ^Male, No. 16938, U.S.N.M., selected from a series of six; 
Trinidad Biver, March, 1912 (Busck). Others from Taboga Island, 
February, 1912 (Busck); Porto Bello, February, 1911 (Busck); La 
Chorrera, April, 1912 (Busck); Corozal, Canal Zone, July, 1912 
(C. P. Crafts). 

MKTA1.BCTRA DUDYMA, IMW (pMiM. 

Dark violaceous brown, somewhat irrorate, but on the whole 
smooth; lines fine black, denticulate, with white specks in the hol- 
lows on both wings. Fore wing blackish shaded at base; orbicular 
a point; reniform sm^, followed by a white patch; sub terminal 
line obsolete. Hind wmg with small black discal dot, crossed by a 
straight black shade to inner margin; a marginal crenulate black 
line on both wings. Expanse, 14 mm. 

Type. — Male, No. 15937, U.S.N.M.; Trinidad River, March, 1912 
(Busck) . 

Palpi upturned, fringed with scales in front, the third joint round, 
small, almost spherical. 

MBTAUeCTRA MOCHTHSSOS. naw apMle*. 

Like didyma in color and markings, but nearly twice the size; 
palpi oblique, smoothly scaled, the third joint long and pointed. 
Wliite discal spot of fore wing smaller than in didyma. Hind wing 
with mesial black band slight. No dark shading at base of wings, 
the general tone rather lighter. Expanse, 22 mm. 

Type. — Male, No. 15940, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

METALBCTRA TRISTIOMA, new ■iwcln. 

Palpi oblique, second joint with hairs on upper side, third long, 
acute. Ground color of fore wing whitish, shaded with violaceous 
gray; inner line marked by a triangle on costa; a large, round black 
spot just above the inner maigin; mesial violaceous shade twice 
waved, shaded outwardly; outer line obscure, in whitish; an apex 
violaceous gray; a black triangular spot near middle of margin and a 
small one above tomus ; margin darker violaceous shaded with whitish 
sub terminal lino; terminal line fine, black, crenulate on both wings. 
Expanse, 20 mm. 

Type. — ^Male, No. 15941, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

MXTALBCTRA PAKALAPPA, new tpeclM. 

Resembles Homopyralis lappa Druce. Purplish ground of wings 
less densd, more irrorate with whitish; iimer line with only a narrow 
black cosl^ patch, not the lower markings; subapioal patch truncate 
apically, not semicircular; discal mark black, narrow, nearly broken. 
Hind wing with large somewhat commarshaped discal bar. No black 
patches on central line. Expanse, 26 mm. 

Type. — Female, No. 16942, Uj3.N.M.; Cabhna, May, 1911 (Busck.) 
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HBiTAXJKTItA SXVBSSATA, MW tpMlM. 

GrOtmd color light reddish gray, washed with dark purple shades. 
On the fore wing the shade covers the lower half of base and space 
from mesial to outer lines and runs out centrally to margin. On hind 
wing it covers aU but the narrow base of wing. Lines slender, dark, 
wavy; inner line crossing the punctiform orbicular; mesial line across 
the narrow renilorm; outer excxirved above; subterminal line a dark 
even-shaded band, llind wing with inner line at edge of the pale 
area; outer line denticulate, obscured in the dark color. Black 
terminal crenulate lines on both wings. Expanse, 19 mm. 

Type. — ^Male, No. 15943, U.S.N.M.; Corozal, Canal Zone, April, 
1911 (Busck). Also a female from the same place, Jube, 1912 
(Busck). 

aniucLocHA Bn.tnnn.ALis waikw. 

1. La Chorrera, May, 1912 (Busck). 

MULXLOCHA CEUTA Sdurai. 

1. La Chorrera, May, 1912 (Busck). 

MULELOCHA CALUOKAMMA Httbnar. 

1. Corozal, Canal Zone, March, 1911 (Busck). 

MULEIOCHA AOHA Dnica. 

1. Corozal, Canal Zone, August, 1912 (C. P. Crafts). 

MULELOCHA SUBEIORA Schtni. 

6. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Trinidad River, June, 1912 (Busck). 

BABIANA VELtrr A Schatta. 

1. Trinidad River, March, 1912 (Busck). 

BAEUnA POHU Faldat. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

BAIOAICA PROJXCIENS BoUac. 

3. Taboga Island, February, 1912 (Busck); Cabima, May, 1911 
(Busck); Alhajuelo, April, 1911 (Busck). 

BABIAHA TmcnCOLLlS Walkar. 

1. Trinidad River, June, 1912 (Busck). 

BAffiABA PBBtrXOS Scbaoa. 

1. La Chorrera, May, 1912 (Busck). 

PBABOA ABDACA I>niea. 

1. Cabima, May, 1911 (Busck). 

BHABOA ABSOBPTAUS Walkat. 

2. La Chorrera, May, 1912 (Btisok); Trinidad River, June, 1912 
(Busck). 

BBEMimODBO COBCATBBAUS Walkat. 

2. La Chorrera, May, 1912 (Busck). 

■BRMnnonBS tHSOLSA Dacaln. 

1. Trinidad River, March, 1912 (Busck). 
mnmmmmi atbshobata wmat. 

1. La Chorrera, May, 1912 (Busck). 
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BSRMUnODSS lATRIS Sduras (?). 

3. La Chorrera, May, 1912 (Busck). 

The speoimens (male and female) are near the female type of latris, 
but not identical. 

BBRMimODBS LONOISTSIATA Sdutti. 

3. La Chorrera, May, 1912 (Busck). 

PTBRHBMIA BZCIS8A SebaiM. 

1. Cabima, May, 1911 (Busck). 

AKOBA TBlGONOmSS Walker. 

1. Taboga Island, June, 1912 (Busck). 

POBSULA TmcncOLUS Welker. 

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

TRAUAZA LUA Druce. 

4. Taboga Island, February, 1912 (Busck); La Chorrera, May, 
1912 (Busck). 

POGOPUS, new genus. 

Proboscis well developed; palpi porroct, extending about the length 
of the head in the male, fringed with long hair beneath to the tip, in 
the female the second joint thickened with scales, the third long, 
smooth ; front smooth; eyes largo, round ; antennas of male with bristles 
and cilia, of female with the bristles somewhat smaller; abdomen with 
a small tuft at base; metathorax with small high posterior crest; tibias 
of male with abundant long hair, of female with slight hair without. 
Fore wing with apex slightly produced, square; areole present, vein 
7 from its apex, 8-9 long-stalked, 10 from upper side of aerole. Hind 
wing with vein 6 strong, from well below middle of discocellulars; 
3-4 shortly stalked. 

Type of the genus, — Pogopus mictochroma , new species. 

POOOPUS MICTOCHBOMA, new spMles. 

Ocher-brown, mixed with mottlings of lighter ocher, shaded and 
lined with dark brown. A dot at base; inner line straight across 
wing, coarsely waved; outer line excurved over cell, wavy below; a 
brown shade in upper half of median space, often absent; orbicular 
a black dot; reniform a white speck; subterminal shade irregular, 
inbent opposite cell, edged without with ocherous; margin dark- 
shaded. Hind wing blackish fuscous. Expanse, male 29 mm., female 
25 mm. 

Type. — ^Male, selected from three males, 15 females, Ko. 16440, 
U.S.N,M.; Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck); Trinidad Eiver, June, 1912 (Busck). 

A rather large frail species, looking like Poena, but with squarer, 
broader wings. 

MWA POBBBCTAUS OmaS9. 

10. Porto BeUo, April, 1012 (BuscIO; La Chonera, May, 1912 
(Buaok); Trinidad Eiver, June, 1912 (Buack); Corozal, Canal 2k>ne, 
July, 1912 (J. Zetek and C. P. Crafta). 
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UPTOCTXilSTA DtnU Wanw. 

7. Trinidad Kiver, March, 1912 (Busck); Alhajuelo, April, 1911 
CBusck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

Three males appear typical; the four others (2 males and 2 females) 
are darker, less dktinctly marked, and may not be the same. 

LBPTOCTSHISTA ap. 

4, La Chorrera, May, 1912 (Busck); Trinidad Hirer, June, 1912 
(Busck). 

Smaller and lighter than L. dubia, the female with much ocher at 
base of hind wing. Possibly another species, but it seems unsafe to 
name it. 

OAIAKDA PnintBBA Wanan. 

3. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck). 

All in poor condition, as is likewise my single named specimen (from 
Costa Rica, identified by Schaus). This seems extremely close to 
Leptoctenista dubia, and possibly is that species. The material is too 
poor for certainty. 

SSJBCTASIA PHARUSAUS Walkat. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

SCOPmSA mAClSAUS WaUnr. 

2. Porto Bello, March, 1911, and April, 1912 (Busck). 

BfBLOrA BDtTn>AU>IS Walkar. 

3. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 (Busck); La Chorrera, May, 1912 (Busck). 

PTBKOPSISTA ALBlPtmCTAUS Drnea. 

6. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June, 
1912 (Busck). 

M JnODBS COLOMBAUS Ooaato. 

1 . Cabima, May, 191 1 ^usck). 

ATOPOMORPBA SmOULASIS Wanan. 

1. Porto Bello, May, 1912 (Busck). 

ICASnOOPHORUS LTSIZOITA Draea. 

6. Trinidad River, March, 1912 (Busck) ; Porto Bello, February, 

1911 and April, 1912 (Busck); Corozal, Canal 2kme, July, 1912 (C. P. 
Crafts). 

aCSOACRTTA I>BlASSAI.n Walkar. 

24. PortoBello, February, 1911 (Busck); Taboga Idond, February, 

1912 (Busck); Trinidad River, March, 1912 (Busck); Cabima, May, 
1911 (Busck); La Chorrera, May, 1912 (Busck); Cormsal, Canal 2k>ne, 
July, 1912 (C. P. Crafts). 

BtXPTlirA CiUtADBlIIAUS Ooaato. 

37. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Trinidad River, June, 1912 (Busck); Corozal, Canal 2k>ne, June, 1912 
(Busck), and July, 1912 (J. Zetek, C. P. Crafts). 
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The series runs smaller than one from the United States before me 
and has more tendency to have black points before the subterminal 
line, but seems inseparable specifically. 

PALTHIS SUBMAROtNATA Schatu. 

2, Trinidad River, March and June, 1912 (Busck); La Chorrera, 
May, 1912 (Busck). 

PALTHIS IK CURIOSA. new tpeelee. 

Similar to P. suhnuirgirialis Schaus, but smaller, browner, the mid- 
dle lino of fore wing strongly bent as well as the outer line. Hind 
wing stained with dark brown on middle of outer margin, the linos 
normal, not crowded toward the margin in the female. Male with 
the middle legs not modified, smooth, tibice with one long and one 
short end spurs. Expaase, male, 15 mm.; female, 18-21 mm. 

Cotypes, — One male, two females, No. 15945, U.S.N.M.; Corozal, 
Canal Zone, July, 1912 (J. Zetek), male; (C. P. (Shafts) female; Trini- 
dad River, March, 1912 (Busck), female. 

HTPBNA LSUCTRA Dnsce. 

2. Cabima, May, 1911 (Busck); Trinidad River, March, 1912 
(Busck). 

HYPBNA PACmCA Walker. 

6. Coroznl, Canal Zone, July, 1912 (J. Zetek, C. P. CVafts), 

COLA, new genus. 

Fore wings with veins 7-10 stalked, 11 from cell; hind wing with 
3-4 shortly stalked, 5 very slightly depressed at base; frons without 
prominence; thorax and abdomen without crests; proboscis rather 
weak but distinct; palpi oblique, the second joint long, blade-like, 
compressed, fringed with scales above, the third long, pointed. 

Type of the genus, — Cola nahis, new species. 

COLA NABXS, new species. 

Fore wing dark browxi, densely powdered over an ocheroue ground; 
outer margin centrally darker shaded; two minute black dots in cell; 
outer line slender, dark, with slight pale outer edge, straight, bent at 
right angles in its upper third. Hind wing blackish fuscous. Ex- 
panse, 12 mm. 

Cotypes. — ^Two specimens, No. 15896, U.S.NJ^., selected from a 
series of thirteen; Porto Bello, February, 1911 (Busck); Corozal, 
Canal Zone, April, 1911 (Busck); Cabima, May, 1911 (Busck); La 
Chorrera, May, 1912 (Busck). 

HOPOTHIA, new genus. 

Frons without prominence; tongue well developed; palpi upturned, 
second joint slightly thickened with scales in front, tldrd smooth, 
rather long; restituro scafy; abdomen without crests. Fore wing 
with veins 2-3 shortly stalked, running dose tc^ether, 4-5 arising 
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dose together and divergent near margin, veins 2-5 thickened on 
their basal three-fourths, 6 below angle of cell, 7-10 stalked, 7 arising 
before 9, 11 from cell, free, straight. Hind wing with 3-4 from 
angle of cell, 6 below middle of cross-vein, 6-7 from apex of cell, 8 
anastomosing with cell nearly to middle. 

Type of the genus, — Hopofhia histigma, new species. 

BOPOTHIA BlsnOMA. iMW spMiet. 

Fore wing light carneous brown, with a few scattered irrorations or 
groups of scales of dark brown; a small rounded dark brown spot on 
middle of costa. Hind wing pale fuscous, irrorated with scattered 
single dark brown scales. Expanse, 13 mm. 

Cotypes, — ^Two males, No. 15906, U.S.N.M.; Taboga Island, Febru- 
oiy, 3912 (Busck); La Chorrera, May, 1912 ^usck). 

CRAMBOPHILIA, new genus. 

Fore wing with veins 7-10 stalked, 11 from the cell, free. Hind 
wing with 3-4 shortly stalked, 8 anastomosing with the cell near base 
only, 4 B%htly depressed at base. Frons without prominence; 
thorax and abdomen without crests; proboscis moderately well devel- 
oped; palpi upturned, the second joint reaching vertex with slight 
fringe of scales in front, third short, blunt, smooth. 

Type of the genus. — (}ramiophilia majorculay new species. 

CSAMBOPHZUA MAJORCULA, naw apadat. 

Fore wing long, the margins subparallel, sordid brownish gray, 
becoming brown on the margin, the irrorations denser; base of costa 
dark brown; a row of terminal brown dots continued around apex; a 
group of brown scales for discal dot and scattered others representing 
the outer line, bent outward beyond cell. Hind wing dark fuscous. 
Expanse, 10-11 mm. 

Cotypes. — ^Three specimens, No. 15902, U.S.N.M.; Porto BeUo, Feb- 
ruary, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Cabima, May, 
1911 (Busck). 

CRAMBOPBUJA ICmORCnLA, naw tpadaa. 

Fore wing straw color; a broad ocher shade in center of wing, not 
reaching costa; terminal brown dots continued around apex and two 
more near middle of costa; scattered brown irrorations in and below 
cell and some scales representing the outer line. Hind wing faintly 
irrorated with brown, shaded with ocher in cell. Expanse, 9.5 mm. 

Cotypes. — Four specimens, No. 15903 U.S.N.M.; Corozal, Canal 
Zone, March, 1911 (Busck); Alhajuelo, April, 1911 (Busck); La 
Chorrera, May, 1912 (Busck). 

TINEOCEPHALA, naw genus. 

Fore wing with veins 7-10 stalked, 11 free; hind wing with 3-4 
stalked, 8 anastomosing with the cell near base only; frons without 
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prominence; thorax and abdomen without crests; proboscis moder- 
ately well developed. Palpi upturned, the second joint long with 
fringe of scales on front side, third joint long, pointed, naked. Scales 
of head long and abundant, curving smoothly over to join those 
of thorax. 

Type of the genua . — Tineocephala judia, new species. 

TUfKOCSPaAI.A nn>IS. naw 

Fore wing long, narrow, the margins subparallel; sordid ocherous, 
dusted with gray, the margin and fringe shaded with this colon * 
minute distinct black discal spot; costa black at base, with alternating 
dark and pale specks outwardly; outer lino obsolescent, dark, pow- 
dery, forming a right angle in its upper third. Hind wing sordid 
whitish, darker on the margin. Expanse, 12 mm. 

Cotypea . — Four specimens, No. 15901, U.S.N.M.; La Chorrera, 
May, 1912 (Busck). 

Family LASIOCAMPID^. 

PRORZFRONS CASTUXXTJX, new epedti. 

Blackish brown; lines indistinct, straight, pale, four, slender, 
whitish, all converging slightly on inner margin and a little bent on 
costa; discal dot a minute white speck; sub terminal line wavy, 
macular, pale, obsolescent; two small black specks above tomus. 
Hind wing with pale straight mesial shade and outer curved one. 
Expanse, 80 mm. 

Cotypes , — Two males. No. 15946, U.S.N.M.; Cabima, May, 1911, 
(Busck); La Chorrera, May, 1912 (Busck). 

Similar to P. quculrilineta Barnes and McDunnough, but darker, 
larger, the lines loss convergent, the markings less distinct. Appar- 
ently a derivative of P. peruviana Druco, but the markings much less 
distinct. 

PRORIPRONS AirrOllIA 8clum». 

2. Cabima, May, 1911 (Busck) ; La CJhorrera, May, 1912 (Busck). 

TOLYPS HAHA Dnict. 

6. Trinidad River, March and June, 1912 (Busck) ; Alhajuelo, April, 
1911 (Busck); La Chorrera, May, 1912 (Busck). 

TOLYPB MmCAKA HMlA-eehUtor. 

1. La CJhorrera, May, 1912 (Busck). ♦ 

A female, the median lines strongly approximated. 

TOLTPB TARITDA Sduiiti. 

1. Porto Bello, February, 1911 (Busck). 

TOLYPB STROtCUBA 2>]rw. 

2. Empire, Can^ Zone (D. D. OaUlard). 

Bred from a pod-ahaped communal nest pendant from a brwch. 

ARTAOB PUBCnSTBIOA WaUmc. 

2. Porto Bello, March ,1911 (Busck); Cabima, May, 1911 (Busck). 
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CZJkPHS MAHIA SchAW. 

1. Paraiso, Caiial Zone, February, 1911 (Busck), 

CLAPHB MBLAMCHOUCA Buttar. 

1 Trinidad River, March, 1912 (Busck). 

CLAPHS CARABCINA Schtttt. 

1. Alhajuelo, April, 1911 (Busck). 

CLAPHB SUBMAROmALlS Waite. 

3. Trinidad River, March, 1912 (Busck). 

CLAPHB SOBPINA Schatia. 

1. Corozal, Canal 2^ne, April, 1912 (Busck). 

CLAPHB CHARAX Dnioa. 

1. Trinidad River, March, 1912 (Busck). 

CLAPHB DISCORICA, new apeciaa. 

Brown, the basal space suffused with black; median lines slender, 
black, approximate, wavy, parallel, inclosing a narrow whitish median 
space and largo oval discal black spot; lines duplicated, the inner by a 
waved shaded line within, the outer by a narrow lino without; sub- 
terminal line waved, faint, shaded, submacular; terminal pale dots 
preceded by a dusky line. Hind wing with costo-apical quadrate 
white patch and mesial straight dark line. Expanse, 25 mm. 

Type. — Male No. 15947, U.S.N.M.; Taboga Island, Februaiy, 1912 
(Busck). 

Near 0 . obttisa Hemch-Schaffer, but the median space narrower 
and whiter, the lines more distinct and strongly duplicated. 

CLAPHB VITTABXJNDA. new spedM. 

Thorax and inner margin of fore wing violet-brown; the rest of the 
wing clay-brown, irrorated with red-brown, forming four lines of 
strigss on outer half; dark area along inner margin occupies the base, 
becomes narrow centrally and widens to a quadrate patch on tomus. 
Hind wing reddish brown suflFused, showing only clay-colored incep- 
tions of wavy lines on costa. Expanse, 36 mm. 

Thfpe. — Male No. 15948, U.S.N.M.; Cabima, May, 1911 3u8ck). 
Colors of C. rnarna Schaus from Brazil, but with pattern and size 
of C. larJceateri Schaus from Costa Rica. 

OCHA LlBlirrXS Draoe. 

1. Porto Bello, February, 1911 (Busck). 

Family LIPARIDiE. 

CAVmU TIBIALIS Wdkar. 

4. (yorozal, Canal Zone, March, 1911 (Busck); Alhajuelo, April, 
1911 (Busck). 

Provisionally listed under this name. The three from Corozal have 
the fore wing shaded with brown, especially over disk. The one from 
Alhajuelo is all white. There may be two species represented, both 
distinct from tibuUis, but the condition of the material is too poor to 
make the specimens into types. 
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MAHTRUDA CHIItOROltTIS Djar. 

1. Trinidad River, March, 1912 (Busck). 

Pale brown, rather than the chocolate brown of typical chirvnomus 
from the Guianas, but with the same markings. 

MAimttTDA BRBATICA Sebaot. 

2. Trinidad River, March, 1912 (Busck). 

TSOCHUDA PUSA Walkw. 

1. Porto Bello, April, 1912 (Busck). 

PACHTPLASTIS APICAUS Paldar. 

1. Trinidad River, March, 1912 (Busck). 

Family NOTODONTIDiE. 

CAIXEDEMA MARMOKBA Bullat. 

3. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

CALLBDBMA JOCASTA Scbaaa. 

1. La Chorrera, May, 1912 (Busck). 

MAKTHmA KUVBSCBBS Schaos. 

4. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 

(Busck); La Chorrera, May, 1912 (Busck); Porto Bello, April, 1912 
(Busck). ■> 

PHBDOSU TUBBIDA MVKUar. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

Prodymiotia apicenotaia Dognin* is a syifonyin of this. 

HTSTAIBA PLUMIPBS Schmu. 

6. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

HTSTALBA HTSBUS CnuMi. 

1. Trinidad River, March, 1912 (Busck). 

IfTSTALBA lX>PBOCBBA, MW (padN. 

Male antennas with bristles and cilia, the apical third thickened, 
curved and bearing rufous hair, tips simple. Wings narrow, the costa 
expanded near base. Pattern of markings of guthilana Schaus, 
plvmipes Schaus, and fojfex Dognin, gray with blotches of green; 
basal area brown shauled on costa; a row of black dots in the c^ and 
blackish blotches on inner margin; inner line distinct, double excurved 
in cell, slightly dentate; outer line obsolete, very faintly indicated in 
brown; a minute black discal dot and some blotches in submedian 
space; a blackish subapical band on costa; subterminal line black, 
slender, a little irregular only, sharply drawn in below vein 2. Hind 
winggrayishbrown, paler just at base. Logs with long hairs. Abdo- 
men without lateral tufts. Expanse, 44 mm. 

Cotypes. — ^Two males. No. 15949, U.S.N.M.; Trinidad River, 
March, 1912 (Busck). 
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LTSAIf A PLVStAXtA Sehaos. 

1. Trimdad River, March, 1912 (Bueck). 

nilTOBOSA ZTLUf OZDBS WaUltr* 

3. Paraiso, Canal Zone, January, 1911 (Busck); Trinidad River, 
June, 1912 (Busck). 

SLTMIOTIS PURPURASCfilfS Bottor. 

1. Trinidad River, June, 1912 (Busck). 

XIUOI8A OAXU.BPPI Dntoe. 

2. Cabima, May, 1911 (Busck). 

E. sdbvlosa Schaus is a synonym of this, 

CRINODBS STRIOIATA Seluiiis. 

1. Cabima, May, 1911 (Busck), 

CSUNODBS RTTSBMJS Butler. 

1. Paraiso, Canal Zone, Juno, 1911 (Busck). 

LHUMIBXS TRUBCATA Berrlch-acliiUSer. 

2. La Chorrera, May, 1912 (Busck). 

LBPASTA mixta MlfMhler. 

1. Cabima, May, 1911 (Busck). 

DmUOUA AROSimLIKBA Druce. 

1. Corozal, Canal Zone, July, 1912 (J. Zotok). 

BBTOtA AROATA Sduui. 

1. Cabima, May, 1911 (Busck). 

The true aroata has the hind wings of the male narrowly nearly 
pure white.* 

DRUGBRA MORONA Dmce. 

3. Cabima, May, 1911 (Busck); Im Chorrera, May, 1912 (Busck). 

CSRURA RARATA Walker. 

1. Trinidad River, May, 1911 (Busck). 

CSRURA ULQXnULTA Scbana. 

2. Cabima, May, 1911 (Busck); Trinidad River, June, 1912 
(Busck). 

CSRURA LABCBA Schattt. 

4. Cabima, May, 1911 (Busck). 

CSRURA DAITDON l>nice. 

1. Trinidad River, May, 1911 (Busck). 

1 Two otlier Bpeoiee were oonfuaed with areata In the ooUection. They may be deeignated aa foUowi: 
BSTOLA DSnatSSlMA, new apedea. 

Male aateansD blpeoUaate on basal half. Fore wing with the markings finer and more densely crowded 
tJian in aroata, the costa not darkly shaded; pale suboostomedlal area not oontrasled, without a distinct, 
pale ray to apex; central ray at vein 6 diviM by a double Iwown streak. Hind wing ihsoous tinged, 
eQiecially on the TOins, inner margin, and terminally. Expanse, 43 mm. 

Cbty|Mt.>-Four melee. No. 1R160, U.S.N.M.; St. Jean, Maroni River, Frenoh Guiana, May, 1904 (W, 
StfiiauB); Qeldersland, Surinam River, Dutch Guiana (W. Schaus); Omai, British Gokuia (W. Sehaua). 
BSTOLA AP08TATXCA, new apedea. 

kale antennse subserrate and fasoloulata. Fore wing with the tnitrvin|Hi coarse, broad, and open; oantral 
day-ocdoted area running from base to apex as in aroata, washed with red-brown, not olive as in aroata; 
no pale ray at apex; ray at vein 6 reduced to a streak with an angled mark above. hM wing foaooua 
tinged, especially on Inner and outer margins; veins dark. Expanse, 45 mm. 

CWpitai.— Four males, No. 15991, U.B.N.M.i Rio Fotaro, British Guiana (W. 7. Kaye); Omal, Bdtiali 
Qtiliiia<W, Sflliaos); St. Jean, kaioni River, Frenoh Guiana, July, I90i<w. Bohaae). 
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BOmtOCAMPA nOTABlUS Setanu. 

1. Paraiso, Canal 2k>ne, January, 1911 (Busck). 

BBIBBOCAAIPA UCA Selum. 

1. La ChoiTOTa, May, 1912 (Busck). 

BBTBUOCAMPA FCmCTATA Dine*. 

2. Taboga Island, February, 1912 (Busck); C'orozal, Canal Zone, 
Juno, 1912 (Busck). 

BBTBROCAMPA TUMA Scluuu. 

3. Paraiso, Canal Zone, January and February, 1911 (Busck); 
Porto Bello, April, 1912 (Busck). 

The Porto Bello specimen is a male, agreeing with the type from 
Colombia, but small. The two females from Paraiso are darkly 
suffused, showing only a trace of the mesial light marking; but as 
the female of tuna was heretofore unknown, this may be the normal 
marUng of that sex. 

BSTBROCAMPA VHUDBSCBITS WaUnr. 

1. Cabima, May, 1911 (Busck). 

HSTXROCAMPA UJPODITXS. naw apedaa. 

Blackish and brown, a little green tinted especially along costa. 
Inner line white, angular, showing a sharp zigzag next to inner 
margin, within which is a basal ocherous ray, edged with black below; 
discal mark brown with reddish field; outer line geminate, reddish 
filled, becoming wliite above inner margin; subterminal spots black. 
Hind wing with costal edge gray, crossed by a waved pale line; discal 
area more or less pale; fuscous shaded with linear terminal line. 
Expanse, 33-37 mm. 

Cotypea. Three males. No. 15952, U.S.N.M.; Paraiso, Canal Zone, 
Panama, January, 1911 (A. Busck); Tuis, Costa Rica, June, 1907 
(W. Schaus); Sixola River, Costa Rica, March, 1907 (W. Schaus). 

Allied to H. proha Schaus, less green and with distinctive markings 
on inner margin. Mr. Schaus did not make a positive determination 
of this species. Ho evidently recognized it as distinct, but did not 
wish to describe it. 

UASCBAHS XKBATIPBIlinS Walkw. 

1. Alhajuelo, April, 1911 (Busck). 

HSnCTDA VOCUIA Ctimtr. 

1 . Cabima, May, 1911 (Busck). 

MAIOCAMPA MATSAUS Setanu. 

1. Corozal, Canal Zone, April, 1911 (Busck). 

BUDu Tunns sduM. 

1. Trinidad River, March, 1912 (Busck). 

aiPASOU mSZlROirBHDA Wallni. 

22. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bdlo, 
February, 1911 (Busck); Alhajuelo, April, 1911 (Busck). 

84848*— Proc.N.M.vol.47— 14 IB 
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nrAsoiA wnrcoiros schm. 

6. Paraiso, Canal Zone, January and February, 1911 (Busck); 
Porto Bello, February, 1911 (Busck); Trinidad River, March, 1912 
(Bufick). 

aiTAROU PRB6BTT1CA, new iptcloi. 

Light gray; at base of fore wing a curved black streak stained 
with brown from base to inner margin at inner line; inner line double, 
curved, dentate, cutting off a dark gray-filled blotch on costa; reni- 
form constricted, with an inner appendage above; outer line double, 
stained with brown, lunulate, followed by a row of round black 
blotches, encircled by gray and clouded without the line from costa 
subapically and approximate to outer Hue below; subterminal linear, 
black, dislocated into segments above and projected on the veins 
below. Hind wing wliitish at base, dark fuscous without; fringe 
while. Expanse, 42 mm. 

Cotypea , — ^Three females, No. 16953, U.S.N.M.; Taboga Island, 
Panama, February, 1912 (A. Busck); Sixola River, Costa Rica, 
August, 1907 (W. Schaus). 

Closely allied to R. prserupta Dogniii from French Guiana, which, 
however, lacks the basal arc and has the hind wing less whitish at 
base. The Sixola River specimen is marked coiidita Schs. 
fide B. but I can not associate it with the male type of condita, of 
which we have no female. The Tuis specimen is marked **mycono8 
Schs. 9 but the type of myconos from Peru is a female and clearly 
distinct. 

If AVARCOSTBS LZMlf AXIS SdMiu. 

1. Cabima, May, 1911 (Busck). 

NAPRSPA CTXXOTA Dnsc«. 

1. Cabima, May, 1911 (Busck), 

If APRXPA FLBXIFBRA Sehiui. 

2. La Chorrera, May, 1912 (Busck). 

RAPRBPA PtTLCHXRU Drue*. 

1. Cabima, May, 1911 (Busck). 

HBMXCBRA8 FLAVRSCBN8 Sdunt. 

1. Porto Bello, February, 1911 (Busck). 

HBltlCBRAa OIXAOnfA DogfibL 

1. Porto Bello, February, 1911 (Busck). 

HRMICBRAS PLAR A Bulkr. 

1. Cabima, May, 1911 (Busck). 

BBMICEBAS VBCDIA Sehnu. 

1. Porto BeUo, March, 1911 (Busck). 

BnOCBBAB nw.Anwt flcSiMI. 

1. Cabima, May, 1911 (Busck). 

The type of darki is a male urith large black discal spots. The 
present specimen agrees, but the diseal spots are smaller and more 
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approximate. Not so small, however, os in the female clarJei labeled 
by Mr. Schaus. 

RBMXCBRAS CORSBfA Schaut. 

1. La Chorrera, May, 1912 (Busck). 

HBMXCBRAS DBORBATA Walker. 

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

HBiaCBRAS RUTBSCBRS Walker. 

3. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

UBMICBRAS BVANESCBNS Dyar. 

1. TaberuUla, Canal Zone, May, 1907 (Busck), the female type. 

RBMICBRAS INDISTANS Ouenfte. 

1. Trinidad River, March, 1912 (Busck). 

APOLA DIVISA Walker. 

1. Cabima, May, 1911 (Busck). 

CHXLARA MONBTA Felder. 

1. La Chorrera, May, 1912 (Busck). 

ANTJBA LICORMAS Cramer. 

1. La Chorrera, May, 1912 (Busck). 

AlfTiBA JUTURlf A Cramer. 

1. Trinidad River, March, 1912 (Busck). 

APATBLODBS LAPITHA Dnice. 

2. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

OLCBCLOSTBRA AMORIA Druce. 

1. Alhajuelo, April, 1911 (Busck). 

ZANOLA VBRAGO Cramer. 

2. Corozal, Canal Zone, March, 1911 (Busck) Trinidad River, 
June, 1912 (Busck). 

TAMPHARA MARMORBA Schaua. 

1. Trinidad River, March, 1912 (Busck). 

CARTHARA SURTRORTA Schaua. 

2. Porto Bello, March, 1911 (Busck); Jja Chorrera, May, 1912 
(Busck). 

StOSIMA DBOLIS Ciunai. 

1. Trinidad River, March, 1912 (Busck). 

‘-HOSBMA ACnUTBS Dnica. 

2. La Chorrera, May, 1912 (Busck). 

RosBMA vnvmnrins boow. 

1. Cabima, May, 1911 (Busck). 

Very close to B. marona Schaus, which has small disoal spots, 
lacking here. B. falcata Schaus from BoUvia * is also allied but’ 
larger, with the wings more pointed. Druce has duplicated the 
name Bowrm falcata,* and his species, if different, will have to be 
renamed. 


> Plioe. IT. 0. Kftt. Hua., voi. W, 1905, p; 994. 

« Aim. Rh- N*t. Bffft. (i), YOl. 7, 19ll» p. 999. 
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Fawily BOMBYCED^. 

COXXA CCBLB8TX8 SdMiss. 

1. Trinidad River, March, 1912. 

Family GEOMETRID^. 

Siii>fkxxxiir i3:YX>RioMm5rar.aBC. 

BAMMAPTBRA COLX7MBARIA Dognln. 

2. La Chorrera, May, 1912 (Busck); Trinidad River, March, 1912 
(Busck). 

HABCMAPTBRA MINNIPBNKA, new tpedee. 

Fore wing green (faded to ocher); costa narrowly black; subbasal 
line slender, arcuate, followed by a broad green (ocher) space ; inner 
line a broad band of blackish; outer line slender, crenulate, with 
inward points on the veins, the median space partly divided with 
blackish; subterminal line faint, shaded over the subtorminal space, 
sharp and denticulate without; terminal space narrow, clear. Hind 
wing dark fuscous gray, fringes whitish. Expanse, 17-19 nmi. 

Gotypes . — Two females, No. 16954, U.S.N.M.; Trinidad River, 
March, 1912 (Busck); Alhajuelo, April, 1911 (Busck). 

DTSPTBRIS TRIFILAiaA Walker. 

1. Trinidad River, March, 1912 (Busck). 

DVSPTEIUS AMATA Cramer. 

4. Trinidad River, March, 1912 (Busck); Taboga Island, February, 
1912 (Busck). 

LXPTIDULB ANT1THB6I6, new apeclea. 

Entirely reddish ocher; the male with a largo patch of raised ochor 
scales on imdersido of fore wing from lower part of cell and origin of 
vein 3 over vein 1 ; a similar patch on upper side of hind wing (covej^ 
ing the first when the wings are closed) from subcostal vein to lower 
edge of ceU. Antennea blackish. Expanse, male, 28 mm.; female, 
22-30 mm. 

Oolypes . — ^Male and female. No. 15956, U.S.N.M.; the female 
selected from a series of 19, La Chorrera, May, 1912 (Busck) ; others 
from Cabima, May, 1911 (Busck). 

DOCBBPBOIU nmOSA WUNO. 

2. Cabima, May, 1911 (Busck). 

BnUflonilr SSEDMmXXXXrjB:. 

TACKnranrUt OIBASTSB Sehnn. 

1. La Chorrera, May, 1912 (Busck). 

TACBXranS MAISSTBII, anr VMlM. 

Fore wing rather strongly falcate; dark green, the apex red-brown, 
the extreme costa and tip black; some blackish freckles along costal 
half; dtscal dot roimded, purplish; outer line only present, broad, 
purplish over white, joining the costa near apex. Bind wing long 
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drawn out at anal angle, green, with a single line like that of fore 
wing, slightly beyond the minute discal dot. Expanse, 27 mm. 

Type . — ^Male, No. 16054, U.S.N.M.; Porto Bello, April, 1912 (Busck). 
TAcanrpayiB oubkica, n«w ipwiM. 

Green, the markings faint ; discal dots minute, black; outer line 
pale, dark within, much as in Imjata Felder. Hind wing with a large 
square light purjde patch at anal angle, reaching from out er line to 
margin. Expanse, 22 mm. 

Type. — Male, No. 16056, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

PHRX7DOCBNTRA PUPILLATA Wftrr«ii. 

6. Trinidad River. March, 1912 (Busck); Porto Bello, April, 
1912 (Busck); Oabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

DICHOKDA OBUQUATA Wartui. 

.3. Taboga Island, February, 1912 (Busck); Paraiso, Canal Zone, 
May, 1911 (Busck); I^a Cliorrera, May, 1912 (Busck). 
rachbospii:.a ocbixata StoU. 

21. Taboga Island, January, 1911 (Busck); Porto Bello, February, 
1911 (Busck); Cabima, May, 1911 (Busck); Ija Chorrera, May, 1912 
(Busck). 

RACBX08PII.A ATRAPBS Drac*. 

1. Trinidad River, March, 1912 (Busck). 

RACHXOSPOA nraSNSA Wuran-BXPULSATA Walkn. 

6. Trinidad River, March, 1912 (Busck); Porto BeUo, April, 1911 
(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

BACBEOSPILA ATUKIA Dtoe*. 

1. Corozal, Canal Zone, March, 1911 (Busck). 

KACHBOSPOA SIOIIXAIUA Oii«>6e. 

3. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck) ; Porto Bello, May, 1911 (Busck). 

KACHSOSPnA CORCHmASM schmia. 

1. Trinidad River, March, 1912 (Busck). 

RACBBOSPILA DBUCATBBCBRS, n«w ivmIm. 

Translucent pale green; discal dot minute, black on fore wing, 
double and white on hind wing; each wing with a narrow marginal 
border of pale purple, blotched with white, widened at vein 5 and 
toruus. Abdomen purplish dorsaDy with purple crests, metallic at 
their sides. Expanse, 24 nun. 

Type. — ^Female, No. 16056, U.S.N.M.; Porto Bello, March, 1911 
(Busck). 

HACRBOOPILA AOXNOSIA Selmtt. 

1. Trinidad River, March, 1912 (Busck). 




280 PBOOBBDJNaS OF TUB JiATIOyAL MU8EUAI. voi..47. 

lUCaBOSTOA AlBOCniAMA Bwiidi-8ch«a«. 

3. Trinidad Kiver, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

PTBOCBXOBA RHAinS Cfamw. 

7. Trinidad River, March, 1912, and Juno (Busck); (’abimu, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

CBLOaiNTHIS PULCBESRIHA Bnttn. 

1. Cabima, May, 1911 (Busck). 

STITCBtOSA FROHDASia Ouwitd. 

2. Cabima, May, 1911 (Busck). 

UXANTOROTA CASBIlfA Druce. 

1. Taboga Island, February, 1912 (Busck). 

OOdPHA R081PARA Waira. 

1. La Chorrera, May, 1912 (Busck). 

DRTADOPSIS ADXCMCTABIA, new ipMlM. 

Similar to D. pvlveraria Schaus, smaller, the discal mark closely 
approximated to the inner line; costa less broadly strigose in brown; 
Bubmar^al row of dots punotiform on both wings. Expanse, 24 mm. 

Type. — ^Male, No. 160.57, IT.S.N.M.; Trinidad River. March, 1912 
(Busck). 

TACarCBLOKA LBPmAKIA MtnOilar. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

HBOATHU COMPTATA Pelder. 

1. Trinidad River, March, 1912 (Busck). 

KACBBOtOPBA SABPTABIA MIlKlilm. 

1. Trinidad River, March, 1912 (Busck). 

RTDATA CADUCATA Valdw. 

1. Trinidad River, June, 1912 (Busck). 

Very close to a specimen from Costa Rica identified by Schaus, but 
small. 

CBLOROPTBRTX PKODUCTASIA Hnrich-ScUflM. 

2. Corozal, Canal Zone, April, 1912 (Busck); Cabima, May, 1911 
(Busck). 

CBlOROPTltKyX H Y PBRTT H HABU Onento. 

2. La Chorrera, May, 1912 (Busck). 

CBLOROPTEBTX SUBROTSSCABU Wanen. 

3. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck); 
Taboga Island, June, 1911 (Busck). 

(mOSOPTBBTX AmSATA WanMi. 

7. Porto Bello, March, 1911 (Busck); Trinidad River, March, 1912 
(Busck); Corozal, Canal Zone, April, 1911 (Busck); Cabima, May, 
1911 (Busck); La Chorrera, May, 1912 (Busck). 
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Sul>fbmlly .A.CXX>.A.UII>r^. 

BXTBBXPBTKA SEMmsmTHBA Wntwi. 

1. Trinidad River, March, 1912 (Busck). 

BXTBSXPBTRA UXIMITATA WuMa. 

1. Taboga Island, February, 1912 (Busck). 

HBTXSBPHTRA PUIfCTATA StoU. 

5. Alhajuelo, April, 1911 (Busck); La CShorrera, May, 1912 
(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek). 

Also two large specimens, Cabima, May, 1911 (Busck); I^a dior- 
rera, May, 1912 (Busck). 

HBTBSEPBTRA CUnSIFERA Warren. 

1. Trinidad River, March, 1912 (Busck). 

HBTZKBPHTRA NALTONA Scblut. 

1. Corozal, Canal Zone, July, 1912 (J. Zetek). 

DICBSOMATOPOOIA CBKVIRA Wanea. 

2. Taboga Island, February, 1912, and June, 1911 (Busck). 

AiaSODXS DISPBROAKU MItoelder. 

3. Porto Bello, February, 1911 (Busck); Alliajuelo, April, 1911 
(Busck); Cabima, April, 1911 (Busck). 

AHISODBS CAUBAKA Dnee. 

1. Cabima, May, 1911 (Busck). 

AHISODBS SUnCOSTA Warren. 

1. Trinidad River, March, 1912 (Busck). 

CKXMOOBS mDIOHARIA Otian«e. 

2. La Chorrcra, May, 1912 (Busck). 

CRASPBDIA UMBIUCATA Ooante. 

39. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 

1911 (Busck); Porto Bello, April, 1912 (Busck); Corozal, Canal 
Zone, April, 1911 (Busck), July, 1912 (Busck, J. Zetek, C. P. Crafts) ; 
Cabima, May, 1911 (Busck); La Cborrera, May, 1912 (Busck). 

IDiBA OSSULAUA Httbnar. 

22. PortoBello, February, 1911 (Busck); Taboga Island, February, 

1912 (Busck); La Cliorrera, April, 1912 (Busck); Corozal, Canal 
Zone, April, 1911 (Busck), July, 1912 (J. Zetek). 

A small, depauperate form as compared with United States speci- 
mens. The three males from Taboga Island are better developed. 

n>«A SUBQUADBATA Onnni*. 

22. Paraiso, Canal Zone, February, 1911 (Busck); Cabima, May, 

1911 (Busck); Porto Bello, May, 1912 (Busck); La Chorrera, May, 

1912 (Busck); Taboga Island, June, 1911 (Busck); Corozal, Canal 
Zone, July, 1912 (J. Zetek). 

tDJAA ASOPUTA OMlit*. 

6. La Chorrera, May, 1912 (Busck) ; Corozal, Canal Zone, July, 1912 
(J. 2^tek, C. P. (drafts). 
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JDMA nCPROlWATA Walker. 

45. Cabima, May, 1911 (Busck); Trinidad River, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zeiek). 

n>JBA LANCBOLSSCKITS, new epedee. 

Fore wing narrow, pointed, the outer margin oblique; ireaniy 
brown with narrow whitish lines, obscure, the submarginal coarsely 
waved. Lines still fainter on hind wing. Discal dots on both ^^^ng8 
round, black, distinct, though small. Expanse, 8-10 mm. 

Cotypes * — Three females, No. 16070, U.S,N.M.; Taboga Island, 
February, 1912 (Busck). 

IDiBA COSTZFBRA, new ipedee. 

Creamy whitish; costa of fore wing distim^tly brown on the basal 
half, fading outwardly; fore wing with three slender brown lines, 
irregularly and slightly wavy, the outer and submarginal both ex- 
curved a little on the discal venules, the submaiginal also cxcurved on 
subcostal venules; slight brown irrorations in terminal space; a ter- 
minal brown line; discal dot small, brown. Hind wng with tw o lines, 
the inner running tlirough the discal dot, the outer similar to that 
on fore wing. Expanse, male 16 mm., female 18 mm. The lines 
in the male arc narrower than in the female and somewhat broken. 
Cotypes , — ^Male and female, No. 16071, U.S.N.M; Taboga Island, 
February, 1912 (Busck); Cabima, May, 1911 (Busck). Also six, 
with additional localities Alhajuelo, April, 1911 (Busck); Corozal, 
Canal Zone, July, 1912 (J. Zetek). 

•mUKlA’* DBTRACTARIA Walker. 

1. Alhajuelo, April, 1911 (Busck). 

This species does not belong to Pyrima, which genus falls in another 
subfamily. 

UOONIA BXQXnsrrATA MVKhlar. 

1. Cabima, May, 1911 (Busck). 

ASBIXODBS LATBRUARIA Ou%sxH. 

2. Taboga Island, February, 1912, and June, 1911 (Busck). 

TRyOODSS MSRTA Dmce. 

1. Taboga Island, February, 1912 (Busck). 

OXTHADAMA AHOX7LATA Schtus. 

2. Cabima, May, 1911 (Busck). 

DXTHADAMA DBLXLA Sdiaiu. 

3. Cabima, May, 1911 (Busck); Corozal, (.'anal Zone, July, 1911 
(J. Zetek). 

XUMACRODSS (RUACIDAUA) ORSBLXA Dniea. 

5. Alhajuelo, April, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

CAMBOOU BBUDARU OoMN. 

1. Cabima, May, 1911 (Busck). 
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CAMBOOXA TSOULAXOA Chwiiie. 

1. Alhajuelo, April, 1911 (Buack). 

CAMBOOXA HDLAQUXNA, new tpMlM. 

Nearest to undvlosata Warren; but without the black discal points 
and the central shade; yellow, with many wavy purple lines, the 
median one heavy and angled; no blac^h shadings. Expanse, 
19 mm. 

Type. — Female, No. 16059,U.S.N.M.; Cabima,May, 1011 (Busck). 

IIPOMBLIA DIVAIUCATA Warm. 

2. Cabima, May, 1911 (Busck); Corozal, Canal Zone, March, 1011 
(Busck) . 

BOIS RUSSSAXUA Httbner. 

1. Taboga Island, June, 1911 (Busck). 

SOIS QUADXURUBATA Warran. 

1. Trinidad River, March, 1912 (Busck). 

HYBIA OAVISATA Walker. 

6. Trinidad River, March and June, 1912 (Busck) ; Alhajuelo, 
April, 1911 (Busck). 

RVRIA RADIARXA Schaua. 

1. La Chorrera, May, 1912 (Busck). 

RTRXA rLBXXUNBA Warren. 

2. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912 
(Busck), 

BTRIA RUBIDBITTATA Warren. 

4. Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck). 

HYRXA HBLLBRXA Schana. 

11. Porto Bello, March, 1912 (Busck); Corozal, Canal Zone, April, 
1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck); Trinidad River, June, 1912 (Busck). 

Schaus^s type is a female. The male has the fore wing pointed; 
pale yellow with round black discal dot; a rounded purple patch on 
inner margin rising close to cell; slight powderings beyond the discal 
dot. Hind wir^ with the costal half rust-brown; a wide pale yellow 
vacuole below tho discal dot; anal area broadly purple; a little yellow 
at apex, 

HTRXA R08INARIA ScHurat, * 

2. Cabima, May, 1911 (Busck); Trinidad Biver, March, 1912 
(Busck). 

BtlOA OBMUA adMW. 

1. La Chorrera, May, 1912 (Busck). 

Differs slightly from the types from Mexico, but scarcely to a 
specific degree. 

SnUA PAUXaSCA. mw itwlM. 

Fore wing whitish-purple, frosted, margin yellow, broader sub- 
eostally and at tomus, shad^, a litUe pinkish at the joining of the 
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colors. Hind wing purple, with even control curved yellow bond and 
narrow yellow mai^n, shading to pinkish as on fore wing. Expanse, 
9 jnjn. 

Type. — No. 16060, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also nine others with additional localities Taboga Island, 
February, 1912 (Busck); Porto Bello, April, 1912 (Busck); Cabima, 
May, 1911 (Busck). 

HYRIA CROCBIMAROINATA Schftug. 

1. Trinidad River, May, 1912 (Busck). 

More violaceous, less deep purple than Schaus^s type from Costa 
Rica, but otherwise the same. 

TRICBNTRA COLUOATA Warren. 

7. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

The red is less uniform than in the type of WaiTcn, the marginal 
markings being often more or less deep ptirple; but a separate name 
is possibly not necessary at present. 

CATYPTOCOMB lONIFER Warren. 

11. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912 
(J. Zetek, C. P. Crafts.) 

CALTPTOCOMB RIVULARIA Dyer. 

11. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912 
(J. Zetek, C. P. Crafts). 

CALYPTOCOMB SUBRUBBLLA Warren. 

2. Corozal, Canal Zone, March, 1911 (Busck), July, 1912 (J. Zetek). 

CALYPTOCOMB CONCOLORARIA Dognin. 

1. La Chorrera, May, 1912 (Busck). 

CALYPTOCOBnS PTYCTOGRAPHA Dyar. 

1, Taboga Island, Juno, 1911 (Busck). 

CALYPTOCOMB CATAOOMPHA Dyar. 

1. Porto Bello, April, 1912 (Busck). 

NBOSTBRICHA THBTIS Warren. 

1. Cabima, May, 1911 (Busck). 

DBPTALXA msXTLARlA Ouenfte. 

1. Corozal, Canal Zone, April, 1911 (Busck). 

HBMlPTaOTA RUDIMBBTARIA Gnen6e. 

25. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1911 (Busck); Trinidad River, March, 1912 (Busck); Cabima, 
May, 1911 (Busck); La Chorrara, May, 1912 (Busck); Corozal, Canal 
Zone, July, 1912 (J. Zetek, C. P. Crafts). 

HAXMALBA PTTLLmA DonUn. 

1. Trinidad River, March, 1912 (Busck). 

HABMALBA TBRMINATA Chstn«e. 

13. Porto Bello, February, 1912 (Busck); Corozal, Canal Zone, 
July, August, and November, 1912 (C. P. Crafts). 
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HJlBMCALBA CRUORATA Warren (^OUAXA Dnsea). 

24. Porto Bello, February, 1911 (Busck); Alhajuelo, April, 1911 
(Busck); Cabima, May, 1911 (Busck); Taboga Island, June, 1911 
(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek). 

HABMALBA STRAMlIfBA Wanen. 

1. Trinidad River, March, 1912 (Busck). 

HABBCALBA MACOARIA Schaua. 

2, Taboga Island, February, 1912 (Busck). 

HABMALBA MACOUMA Schaua. 

4. Alhajuelo, April, 1911 (Busck) ; La Chorrera, May, 1912 (Busck). 

PAMMBRIS BURIOPIS. new apectoa. 

Fore wing yellow over the disk and margin, costa broadly pale 
purple, basal two-thirds of inner margin broadly dark purple. Hind 
wing with a laige white discal patch, black edged, the disk salmon 
pink with fine dentato black Ime; submarginal area purple; margin 
rather broadly yellow. Expanse, 13 mm. 

Type, — Male, No. 16064, U.S.N.M.; Alhajuelo, April, 1911 (Busck). 
Near P. dlhigutta Warren, but the white spot on liind wing much 
larger. 

PTTCHOPODA ZOALMA, new speclet. 

Purple, frosted with whitish; costa whitish; margin broadly orange 
brown, shaded to deeper before the purple; fore wing with a purple 
discal dot and two outer lines, close together and joining on inner 
margin. Hind wing with a wavy line across the disk and another 
farther out, the ground deep purple just before the red border. 
Expanse, 11 mm. 

Type , — No. 16058, U.S.N.M.; Porto Bello, May, 1912 (Busck). 
Also a worn specimen from Jalapa, Mexico (Schaus collection). 

Close to P, fiavidncta Warren, but more washed with whitish, 

PTTCHOPODA ADIPATA Schnot. 

19. Taboga Island, February, 1912 (Busck); Trinidad River, 
March, 1912, and May, 1911 (Busck) ; Porto Bello, April, 1911 (Busck) ; 
Corozal, Canal Zone, April, 1911 (Busck) ; Cabima, May, 1911 (Busck) ; 
La Chorrera, May, 1912 (Busck). 

PTTCHOPODA HORRmCA W«rnui. 

8. Porto Bello, April, 1912 (Busck); Trinidad River, March, 1912 
(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck); Paraiso, Canal Zone, June, 1911 (Busck). 

PTTCHOPODA TIHITA Wanm. 

2, Porto BeUo, April, 1912 (Busck); Cabima, May, 1911 (Busck). 
Ptychopoda Warren is another name for the female. 

PTTCHOPODA CBDRICA, MW VfMlM. 

Male . — Wings squarish; mid tibi® without hair-pencil; fore wing 
with pencil of long hairs arising from a short lobe on middle of inner 
maigin below and extending to anal angle, its tip covering an oval 
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fovea. Straw-color, the margin purplish to outer line, which is dark 
and irregular; discal dot minute; two shaded marks on costa; all the 
marks faint and not contrasted. Expanse, 9 mm. 

Female. — ^Wings more pointed; markings the same but more dis- 
tinct, discal dot and broad purple border, reaching almost to the edge, 
but little vacuolated with straw-color on the margin, limited within 
by the darker, more purplish line, which is slightly irregular; two 
faint marks on costa; no marginal dots. Expanse, 10 mm. 

Cotypea. — Male and female. No. 16061, U.S.N.M.; Taboga Island, 
June, 1911 (Busck). Also 9 males and 25 females, all from Taboga 
Island except 1 male and 2 females, which are from Cabima, May, 

1911 (Busck), and Corozal, Canal Zone, April, 1911 (Busck), July, 

1912 (J. Zetek). 

PTTCHOPODA OnCA Dium. 

1. Porto Bello, April, 1912 (Busck). 

PT7CHOPODA SUBCRimTA SdMOA 

7. Taboga Island, February, 1912 (Busck); Trinidad River, 
March, 1911 (Busck) ; Cabima, May, 1911 (Busck) ; La Chorrera, May, 
1912 (Busck) ; Corozal, Canal Zone, July, 1912 (J. Zetek). 

PTTCBOPODA UMBHIMAROO, IMW ipMSton. 

Male with a hair-tuft on the mid tibiae, which are short and have 
one very long spur and one short one; fore wing simple. Brownish 
straw-color, irrorate with purple; discal dots black; outer line evenly 
curved, scarcely at all irregular, the marginal space filled in with 
purplish except along the apex and tomus, where it is pale; a row of 
terminal black dashes ; fringe pale. Expanse, 1 1 mm. 

Cotypes. — ^Male and female, No. 16062, U.S.N.M.; Cabima, May, 

1911 (Busck). Also 1 male and 23 females. La Chorrera, May, 

1912 OSusck) ; Paraiso, Canal Zone, January, 1911 (Busck) ; Trinidad 
River, June, 1912 (Busck) ; Porto Bello, April, 1912 (Busck) ; Corozal, 
Canal Zone, April, 1911 (Busck). 

Close to P. oncd Druce, female, but the outer line is more parallel to 
the margin, making the marginal purple area more uniform and 
broader at tomus. Differs from P. suberinita Schaus, female, in the 
even outer line. 

PTTCBOPODA VAOATA Warns. 

1. Trinidad River, March, 1912 (Busck). 

PTTCBOPODA smcspio, saw apaclaa. 

Male with a hair-tuft at base of middle femur and large one on 
tibia; a tuft covering the base of the small hind leg. Hind wing 
small, oval, with but one anal vein close to the margin. Pale straw- 
color, the margin broadly purplish, limited by the irregular outer line, 
vacuolated on the termen; a row of terminal dashes. IBnd wing with 
the outer half purplish, a little mottled. Expanse, 11 mm. 
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Type. — Mate, No. 16066, U.S.N.M.; La Chorr6ra,lifay, 1912 (Busck) 
Two females, which I have tentatively associated, closely resemble 
P. cedrica cited abovo, but ore rather darker; Cabima, May, 1911 
(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek). 

PTTCHOPODA CIOTHULA. new epeelet. 

Straw-color, irrorate with rod-brown; inner line distinct, straight, 
the base more or loss purple-shaded; discal dot minute; outer line 
rather near the margin, inbent on submedian; margin purple-shaded, 
broadly pale at apex. Hind wing similar, the margin less distinctly 
purple-shaded; a finely broken terminal line. Male without hair- 
tufts on the legs, the hind legs slender and complete, though small. 
Expanse, male, 10 mm.; female, 11 mm. 

Cotypes. — Male and female, No. 16066, U.S.N.M.; Corozal, Canal 
Zone, April, 1911 (Busck). Also 10 males and 3 females, Taboga 
Island, February, 1912 (Busck); Alhajuelo, April, 1911 (Busck); 
Paroiso, Canal Zone, April, 1911 (Busck); Trinidad River, May, 1911 
(Busck); Porto Bello, May, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

Allied to rufarenaria Warren. 

OONIACIDALIA BALMATA, new epectoa. 

Uniformly purplish, evenly irrorated; discal dot large; outer line 
crenulate. Hind wing notched on the margin, the anal angle lobed 
and distorted; a groove in the center of the wing above containing 
orange hairs. Expanse, 12 mm. 

Type. — ^Malo, No. 16063, U.S.NJM.; Taboga Island, February, 1912 
(Busck). Also four other males, Corozal, Canal Zone, March, 1911 
(Busck); La Chorrera, May, 1912 (Busck). 

Like O.furdferata Packard, but smaller and darker. Some of the 
females cited under P. umbrimargo above may appertain to this species. 
Accurate association of the sexes is difficult. 

DSmOPTOlA FALCmXimiS WAmn. 

1. Taboga Island, February, 1912 (Busck). 

DXHfOPYOU COmrBR WanMi. 

20. Porto Bello, April, 1912 (Busck) ; Corozal, Canal Zone, April, 

1911 (Busck); La Chorrera, April and May, 1912 (Busck); Cabima, 
May, 1911 (Busck). 

BBIlfOPTOlA TRXAIIOXJLATA Watmii. 

2. Corozal, Canal Zone, April, •1912 (Busck); La Chorrera, May, 

1912 (Busck). 

DBHIOPYOU RBCnrACOms. mw apmIm. 

Pale straw-color, the margins faintly purple tinted; fore wing 
acute, with scattered irrorations; discal dot minute; an outer rather 
broad purplish band, bent out a little over the discal nervules; ter- 
minal dots around apex and to the middle of outer margin. Hind 
wing similar, but the band preceding the discal dot is straight, run- 
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ning to inner margin above tomus. Male with yellow hairs along 
inner area of hind wing below. Expanse, 11-12 mm. 

Cotypes , — Two males, No. 16067, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

Near D. caudata Warren, but the hind wing squarer, less pointed at 
tomus. 

DBINOPTOIA OOSPERA* new fpeelei. 

Similar to the preceding, the wings more rounded, less acute; hind 
wing rounded, outer margin scarcely excavate, anal angle not at all 
tailed; below in the male with yellow hairs along inner margin. 
Band of fore wing more upright, more bent, indistinctly attaining the 
costa; terminal dots all along the margin. Linos of hind wing slen- 
derer, linear, less oblique. The female is similar, but the band on 
hind wing is broad. Expanse, male, 10 mm.; female, 11 min. 

Cotypes , — Male and female. No. 16068, U.S.N.M.; Taboga Island, 
February, 1912 (Busck), and Porto Bello, April, 1912 (Busck). Also 
3 males and 2 females, Alhajuelo, April, 1911 (Busck); La Chorrera, 
April and May, 1912 ^usck). 

OPOISTHOXIA MOLPODIA Dnice. 

1. Cabima, May, 1911 (Busck). 

OPISTHOXXA NirmiSQUAMA Warren. 

2. Cabima, May, 1911 (Busck). 

OPISTHOZIA FORMOSANTX Cramer. 

5. Trinidad River, March, 1912 (Busck). 

Agrees vfiih formosante from Surinam above, but below washed 
with white. Cramer says of formosante that the underside is violet 
or bluish white. It is possible that the species varies in this respect, 
hence I do not propose a name for the present form. 

OPHTHALMOPHORA PHRTNEAEIA Sclwttt. 

4. Porto Bello, March, 1911 (Busck); Trinidad River, March, 1912 
(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 
(Busck). 

PHRTOIOlfXS PAXXIC08TA Fdd«r. 

1. Porto Bello, Apiil, 1912 (Busck). 

APLOOOliPBA CBOTARIA.Scluius. 

7. Cabima, May, 1911 (Busck): Coroxsal, Canal Zone, July, 1912 
(J. Zetek, C. P. Crafts). 

^ AFtOOOMPHA ANOtrSTA* iww fpwdM. 

Close to A, costiinoLcula Warren, the markings being essentially the 
same, but the fore wing of the male long and narrow, hind wing mod-^ 
erate, not broadly expanded, while the basal two-thirds of both 
wings below are washed with yellowish. Female pale brown above, 
but with the markings of the male on both sides. Expanse, male, 
28 xnm.; female, 21 mm. 
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Cotypes. — Male and female, No. 16072, U.S.N.M.; Cabima, May, 
1911 CBnsck); LaChorrera, May, 1912 (Busck). 

For the determination of A. costimacula I depend upon a specimen 
from Costa Rica labeled by Mr. Schaus. The female from French 
Guiana before me labeled by Mr. Warren agrees perfectly with the 
male type of A. argentilinea Schaus. The female typo of argentilinea 
has lost the pale spot of hind wing on both surfaces. 

CHRTSOCBSTIS FIMBRIARIA Cnuntr. 

10. Trinidad River, March, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); Porto Bello, April, 1912 (Busck); Cabima, May, 1911 
(Busck) . 

BBRBBRODBS CAMPYLOPHLBPS, new epeclefl. 

Male. — Hind wing with the margin produced at veins 1-2, vein 1 
bent and running along close to the margin of the lobe, the membrane 
full and distorted. White, translucent, fore wing brown shaded 
along costa and margin and with three bands of quadrate metallic yel- 
low ish spots. Hind w^ing with the margin brown, the expanded area 
purplish shaded; three rows of spots above vein 2 as on fore wing. 
Expanse, 27 mm. 

Type. — Male, No. 16073, U.S.N.M.; Corozal, Canal Zone, April, 
1911 (Busck). 

Nearest to B. cassotius Warren. 

BBBBBRODBS IMPUBA. new iptclei. 

Male . — Wuigs without modification; white, the lines obscure; 
median space of both wings stained with metallic ocher, on fore wing 
not attaining the costa and defining a white discal streak; costa 
freckled with black; terminal areagrayish, irrorate, with a blackspeck 
at vein 6 of fore wing; terminal dots small. Beneath, translucent 
white with rather broad brown-black border on both wings; fringe 
pale, tinged with brown. Expanse, 19 mm. 

Type. — ^Male, No. 16074, U.S.N.M.; Cabima, May, 1911 (Busck). 

SBkDOTHISA ACCmOlATA OoMito. 

3. Porto Bello, February, 1911 (Busck) ; Paraiso, Canal Zone, Feb- 
ruary, 1911 (Busck). 

SSmOTRISA OSBONATA OuMite. 

1. Cabima, May, 1911 (Busck). 

SBMIOTB18A CABDDISA DnM. 

2. Trinidad River, March, 19*2 (Busck); Cprozal, Canal Zone, 
July, 1912 (J. Zetek). 

SBIOOTflaBA BKOTATA Otmrt.. 

9. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera, 
May, 1912 (Busck). 
aSMClOTBiaA CAWO Smo*. 

9. La Chorrera, May, 1912 (Busck). 
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maOTBnA ASSmSA Decnto. 

3. Cabiina, May, 1911 (Busck); Corozal, Canal Zone, July, 1912 
(J. Zetek). 

8BM10TBISA I1IF08ATA OimiM*. 

2. Corozal, Canal Zone, July, 1912 (J. Zetek). 

SBmOTBISA SAKTAKBICARU. Walkn. 

6. La Chorrera, May, 191 2 (Buack) ; (’orozal. Canal Zone, July, 1912 
(C. P. Crafts). 

SBMIOTBISA mOROPUKCTATA Watmi. 

5. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts). 
SBBnOTIDSA DirrUSATA OautU. 

2. Corozal, Canal Zone, July, 1912 (J. Zetek). 

SBMtOTHISA PAUIDATA Wuno, 

5. Corozal, Canal Zone, July, 1912 (J. Zetek). 

SBMIOTHISA ACHETATA Ouante. 

1. Porto Bello, February, 1911 (Busck). 

SZaaOTBISA JOSBFAKIA Sebana. 

4. La Chorrera, May, 1912 (Busck). 

Differing in several respects, but so close that I do not like to 
separate it at present. 

SBMIOTBISA BBJUCOAIUA.iiaw apaelab 

Very close to S. oceultata Warren, darker, more densely and uni- 
formly irrorate; submarginal straight band broad, farther out; 
median band broader and more evident. Hind wing densely irrorate, 
the line preceding the discal dot broadened with shading. Expanse, 
29-30 mm. 

Gotypea . — ^Two females. No. 16076, U.S.N.M.; Bejuco River (W. 
Schaus). 

SBiaOTHlSA PBRPBHDICUIATA Ouento. 

1. Bugaba (W. Schaus). 

UltBPlOine QUABBILmBATA WaUcM. 

2. La Ciiorrera, May, 1912 (Busck). 

RBMATOCAMPA KBTICinUlTA Botlw. 

I . Trinidad River, March, 1912 (Busck). 

ZBTBACIS ATROPOK CTABU Wilinr. 

3. Taboga Island, February, 1912 (Busck); Cabima, May, 1911 
(Busck); Corozal, Canal Zone, May, 1912 (Busck). 

MBTAinaCA ABOPStABU OtMiiSe. • 

II. Taboga Island, February, 1912 (Busck); Trinidad River, 
March, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Porto Bello, 
April, 1912 (Busck); Iia Chorrera, May, 1912 ®uack). 

MTCBOHU XZCISA Wamn. 

1. Cabima, May, 1911 (Busck). 

APICIA HTPABIA WdfeM. 

1. La CSiorrera, May, 1912 (Busck). 
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APICIA BXBRARIA 

4. Paxaiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
Marcb, 1912 (Busck); Cabima, May, 1911 (Busck). 

APtClA ALTBRARXA 

18. Taboga Island, February, 1912 (Busck); Cabima, May, 1911 
(Busck); La Cborrora, May, 1912 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zetek), November, 1912 (C. P. Crafts). 

APlClA DISTTCHAJRIA Ouenie. 

4. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April, 
1911 (Busck); La Chorrera, May, 1912 (Busck). 

RHOMBOPTILA BRAirTSlATA Schaut. 

2. Cabima, May, 1911 (Busck) ; Trinidad River, June, 1912 (Busck). 

PATALBNB HAMULATA Oaen«e. 

6. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Trinidad River, June, 1912 (Busck). 

HALBSA iBNlTCSALlS Walker. 

3. Cabima, May, 1911 (Busck). 

BirSARCA SUBPASCXATA Warren. 

2. La Chorrera, May, 1912 (Busck). 

CLBTA MXRUTA Dniee. 

1. Paraiso, Canal Zone, January, 1911 (Busck), 

CLBTA FARAOITA Sehani. 

1. Alhajuelo, April, 1911 (Busck). 

DRBPABODBS DRBPANULA Bttlmer. 

3. Taboga Island, February, 1912 (Busck); Cabima, May, 1911 
(Busck). 

OXYDIA 61XOLA Schaua. 

1. Trinidad River, March, 1912 (Busck). 

OXYDIA TRANSCBBDENS Walker. 

1. Cabima, May, 1911 (Busck). 

PARAOONIA TASMXA Cramer. 

1. Cabima, May, 1911 (Busck). 

ABSCHROPTBRYX TBTRAOONATA Ouenie. 

1. Trinidad River, March, 1912 (Busck). 

THYBABOPYGA APXCITRUHCARIA Herrlch-ScblUEer. 

13. Taboga Island, January, 1911 (Busck); Trinidad River, March 
and June, 1912 (Busck); Porto Bello, April, 1912 (Busck); Cabima, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Coroiffal, Canal 
Zone, May, 1912 ®usck). 

AZBLmA RtnXlNA X>tttCf . 

1. Cabima, May, 1911 (Busck). 

ABBLUr A UGNATA Warren. 

6. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 and May, 1911 (Busck); Porto Bello, April, 1912 (Busck); 
Le Chorrera, May, 1912 (Busck). 
a4848®~~Proc.N.M.vol.47-^14 16 
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AZBUHA DOIUSBP0NCTATA Wanra, 

2. Cabima, Maji 1911 (Busck); La Chorrera, May, 1912 (Biasck), 

A2SL1NA SOirr ARIA Sclums. 

1, LaChorrera, May, 1912 (Busck). 

AZRURA STOLIDATA OlMiiie. 

8. Corozal, Canal Zone, March, 1911 (Busck); Trinidad River, 
March, 1912 (Busck). 

PRROANA P0L700NARIA Btrrieli-SclUlffer. 

1. Porto Bello, March, 1912 (Busck). 

CATOPTRRHA DECREPITARXA Bttbner. 

6. Cabima, May, 1911 (Busck); LaChorrera, May, 1912 (Busck); 
Trinidad River, March and June, 1912 (Busck). 

CA 6 BIA OROAITDA Druca. 

2. Corozal, Canal Zone, July, 1912 (J. Zetek). 

CASBIA mCBTARIA Oueii6«. 

2, Trinidad River, March, 1912 (Busck). 

CASBU PALLIDICOSTA Warm. 

1. Tabago Island, February, 1912 (Busck). 

C7CLOMIA STRlOirSRA Warm. 

25. Alhajuelo, April, 1911 (Busck); Corozal, Canal Zone, April, 

1911 (Busck), July, 1912 (J. Zetek, C. P. Crafts); La Chorrera, May, 

1912 (Busck); Paraiso, Canal Zone, June, 1911 (Busck). 

CTCLOMIA VULVIMACULA Wafxan. 

1. Trinidad River, June, 1912 (Busck). 

CTCLOMIA OCSZXATA Wan«tu 

1. Taboga Island, June, 1911 (Busck). 

ISCRirOPTSRIS RASTELLARIA Taldei. 

2. Trinidad River, March, 1912 (Busck); Alhajuelo, April, 1911 
(Busck). 

OSNTTSA VICINA Sthana. 

1 . Taboga Island; February, 1912 (Busck). 

AMramasTS aritobu cnmwt. 

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, May, 1912 
(Busck); Trinidad River, June, 1911 (Busck). 

OAZBHA CATAMXLAS Xmi*. 

1. Cabima, May, 1911 (Busck). • 

rarSOOSOSA KUBIZATA Wum. 

26. Taboga Idand, February, 1911 (Busck); Porto Bello, April, 
1912 (Busck); Cabima, May, 1911 (Busck); LaChorrera, May, 1912 
(Busck). 

nntsocuoiu cambsata wwim. 

1. Trinidad River, March, 1912 (Busck). 

ncnocueosA CAntmcA mim. 

2. Paraiso, Canal 2iOne, February, 1911 (Busck). 

Not agreeing very well with the type from Brazil, but both speci- 
mens in bad condition, unfit to describe. 
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PHTSOCtBORA PU3IUA Wamn. 

6. Trinidad River, March, 1912, and May, 1911 (Busck); Cabima, 
May, 1911 (Busck). 

CATORIA. TnnPXimABlA OiMSto. 

2. Porto Bello, April, 1911 (Busck). 

CATORU THARPOIDBS TUcnT-IItol. 

3. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
April, 1911 (Busck); Cabima, May, 1911 (Busck). 

AI.CIS PAHDROSOS Schaut. 

4. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Cabima, May, 1911 (Busck). 

ALCIS DEUCATA Buller. 

1. Trinidad River, June, 1912 (Busck). 

.\I.CIS PLBNARU Valket. 

2. 'frinidad River, March, 1912 (B\iB<-k); Corozal, Canal Zone, 
April, 1911 (Busck). 

AtCIS UMBBlXXn.AIUA Httbner. 

1. Taboga Island, February, 1912 (Busck). 

BPIMBCIS FRATBRNASIA Quanta. 

2. Paraiso, Canal Zone, Febniary, 1911 (Busck); Cabima, May, 
1911 (Busck). 

BPIMBCIS SUBALBIOA Warrta. 

1. Porto Bello, April, 1912 (Busck). 

TORROS PBHUMBROSA, naw tpacM. 

Female. — Heavily shaded with black, especially over margin of fore 
wing and all of hind wing except costa; lines obscure, the outer trace- 
able, denticulate; apex and center of wing brown; costa blac.UnVi 
shaded; discal spot large, raised; subterminal line white, pulverulent 
punctiform. A black discal dot on hind wing and traces of whitish 
subterminal line. Expanse, 23 mm. 

Type. — Female, No. 16075, XJ.S.N.M.; La Chorrera, May, 1912 
(Busck). 

This is possibly a dark variety of T. quadripunctaia Warren i’" punc- 
tata Druce), but 1 think more likely distinct. Mr. Schaus obtained a 
similar specimen in Costa Rica (Sixola River, March, 1907). 

ASTVOCHIA FAULA Drao*. 

1. Cabima, May, 1911 (Busck). 

Subfiunllr OSJIVOCXXBOMXirJB. 

BBDTI.B BBUCORASU OumM. 

6. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, Feb- 
ruary, 1911 (Busck) ; Tal^a Island, February, 1912 (Busck); Trini- 
dad River, March 1912 (Busck); La Chorrera, May, 1912 (Busck). 

ZAMCtppTBRTZ SDBSIHILIS WHm. 

2, Porto Bello, April, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 
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2AHClX>PT«Bn imirXIUTA WaOnr. 

1. Trinidad River, March, 1912 (Busck). 
acBxosa cowobiata v*mw. 

1. Trinidad River, June, 1912 (Busck). 

Family DIOPTID^. 

lOSIA rULVlA l.lllliaiw. 

8. Tabernilla, Canal Zone, May, 1907 (Busck); Corozal, Canal Zone, 
May, 1912 (Busck); Trinidad River, June, 1912 (Busck). 

ACTBA BRTCB Walker. 

8. Taboga Island, February, 1912 (Busck); Alhajuclo, April, 1911 
(Busck); Cabima, May, 1911 (Busck). 

BPHIAI.'nAS I>8BtTDBNA Bollduvil. 

6. Taboga Island, February, 1912 (Busck) ; Trinidad River, March, 
1912 (Busck); Cabima, May, 1911 (Busck). 

SCOTUBA LEUCOPHLBPS Warren. 

5. Trinidad River, March and June, 1912 (Busck); La Chorerra, 
May, 1912 (Busck). 

ZimACBTHA BIPAKTITA Welker. 

2. Trinidad River, June, 1912 (Busck). 

PHAOCHLANA TBNDIlfOSA Hatmar. 

1. Trinidad River, March, 1912 (Busck). 

TITBRAUSTBS HBIMON Druee. 

1. Trinidad River, March, 1912 (Busck). 

Family XJRANnD.<E. 

USANU niLOBlIS Welker. 

3. Ancon, Canal Zone (O. Colestine), “very numerous in April” 
(B. G. Ireneo). 

MARIA BHPBDOCLBS Cremer. 

1. Trinidad River, March, 1912 (Busck). 

MARU lURTTS Llmueue. 

1. Porto Bello, March, 1911 (Busck). 

Family EPIPLEMID.®. 

RBOUSU PIACIDAKIA Welker. 

1. Corozal, Canal Zone, July, 1912 (J. Zetek). 

ARnPLXCTA CraXSASCBRS Wettan. 

1. Alhajuelo, April, 1911 (Busck). 

Superfamlly TINEOXDEA. 

Family NOLID®. 

aOUBUA BmunSATA Welker. 

6. Trinidad River, March and June, 1912 (Busck). 

ftOMBJA BOBTODORTA BcIhrm. 

3. Tabogalsland, February, 1912 (Busck); Trinidad River, March, 
1912 (Buaok). 
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ROSBllA PBRHI T E IIS SdMos. 

3. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
March, 1911 (Busck); Trinidad River, March, 1912 (Busck). 

ROtSBUA MSSOGSAPHA Schaot. 

3. La Chorrera, May, 1912 (Busck). 

In those spocimens the median band is nearly absent, leaving only 
a large costal spot. The species was described as a Nola, but I find 
vein 9 to be present, though very short. 

ROBSBLU PBDAHTA Dyu. 

7. Trinidad River, March and June, 1912 (Btisck). 

RCBSBLIA PBCTA, new epeciae. 

Whitish gray, slightly irrorate; a rounded triangular blaok-brown 
spot in the middle of the costa; inner line brown, slightly curved; 
outer lino wavy, gently excurved from vein 2 to vein 6, preceded 
below by some brown spots; subterminal line blackish, irregular; 
some brown shading on the margin on the lower half. Hind wing 
faintly ftiscous tinged outwardly, with cloudy gray discal dot and 
marginal lino. Expanse, 15 mm. 

Cotypes . — Two males. No. 16077, U.S.N.M.; La t’horrera. May, 
1912 (Busck). 

RflBSBUA BTPOPBCTA, nnr ipwiM. 

Whitish gray; a square black blotch on the middle of costa reach- 
ing down to median vein; a wavy median line just beyond it and 
close to the outer line, which is slender, straight, running obhquely 
between veins 6 to 2; subterminal line wavy, shaded, blackish, fol- 
lowed by brown except at apex, the brown ending in dark terminal 
points. Hind wing pale fuscoxis. Expanse, 13 mm. 

Type. — Female, No. 16078, tJ.S.N.M.; La Chorrera, May, 1912 
(Busck). 

ROUBUA mcROPBCTA, nnr WKiM. 

Pale gray; fore wing with a triangular dark gray blotch on costa 
at middle; lines slender, blackish, the outer excurved over cell; ter- 
men gray shaded, the subterminal line wavy, a little darker than the 
shading; costa finely speckled with gray and white. Hind wing pale 
fuscous, uniform, discal dot darker. Expanse, 10 mm. 

Cotypes. — One male, two females. No. 16079, U.S.N.M.; La Chor- 
rera, May, 1912 (Busck); Trinidad River, Jime, 1912 (Busck). 
Rosxm loounTBS. iMw wMiM. 

Fore wing whitish, the margin broadly shaded with gray irorra- 
rion«, not compact nor defined; inner line angled outwardly sub- 
costaJly, irregular, broken; outer line smooth, black, regularly ex- 
curved opporite cell, doubled below; subterminal line black, dentate, 
mixed in the terminal shading; a row of terminal black dots alter- 
nating vdth spots in the fringe. Hind wing fuscous outwardly, pale 
at base; discal dot darker. Expanse, 16-18 mm. 
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drtypea. — One male, three females, No. 16080, U.SJNJ^.; Cabima, 
May, 1911 (Bxisok); Corozal, Canal 2Sone, April, 1911 (Busck); Trin- 
idad River, Juno, 1912 (Busck). 

RCBSBUA ATYPICA, new epeclM. 

Whitish, rather coarsely irrorate with blackish; a dark 8i>ot on 
base of costa; inner line shaded, curved; outer line oblique to costa, 
bordering a dark oblique patch, then curved around parallel to mar- 
gin; sub terminal line regular and even, parallel to margin, finely den- 
ticulate; the gray irrorations denser on the margin. Hind wing pale, 
fuscous tinged along veins and margin. Expanse, 15 mm. 

Type, — ^Male, No. 16081, U.S.N.M.; Cabima, May, 1911 (Busck). 

NOLA jBSCHYNTBLA, new BpechB. 

Pale gray with black irrorations in clusters; inner line slender, 
curved, irregular; outer line dotted, excurved over cell and less so 
below, preceded by a black shade throughout, but most distinct below 
with red-brown shading on margin and tomus; subterminal line spot- 
ted and diffused, blackish; margin darkly irrorate. Hind wing fus- 
cous, pale at base; discal dot darker. Expanse, 14 mm. 

Cotypea . — ^Two females, No. 16083, U.S.N.M.; Trinidad Kiver, 
March and June, 1912 (Busck). Also one male and six females >\ith 
additional localities, La Chorrora, May, 1912 (Busck); Paralso, Canal 
Zone, January, 1911 (Busck). 

If OIA BRUIflfSXFSRA, new wptelm. 

Similar to the preceding, but the lines lost in a black irrorate shade 
that replaces the outer line and its duplication and runs along costa 
to base, forming streaks on the veins; brown marking on inner mar- 
gin to tomtis distinct; terminal markings reduced to irrorations. 
Hind wing pale, with more fuscous margin. Expanse, 12 mm. 

Cotypes, — ^Two males. No. 16084, U.S.N.M.; La Chorrera, May, 
1912 (Busck). 

Possibly this is the male of msdiyntela, of which the single male 
cited as paratype is badly rubbed. 

HOtA llBPBBLBPABA.iinr ipMiM. 

Pale gray, the markings nearly obliterated; an aggregation of dark 
scales near middle of costa entering the cell; a few specks for outer 
line; subterminal line a waved cloud. Hind wing grey, pale at base; 
no trace of discal dot. Expanse, 16 mm. 

Type. — Female, No. 16085, U.S.N.M.; Oorozal, Canal Zone, April, 
1611 (Busck). 

KOU CBAUIM. BMr wmIm. 

Whitish, broadly gray on the mar^, cut by the whitiidi sinuate 
subtarminal hne and narrowly eeparat^ below from the slender, 
powdery, blackish opter line, whi^ forms two smooth arcs; costa 
diaded with brown, leadening out beyond base and forming a larger 
patch beyond mid^e; a few dots toward apmc. Hind wing fuscous 
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tinged, most strongly so outwaxdly, the veins darker. Veins 7-10 
stalked, 9 absent, 11 straight. Expanse, 9 mm. 

Cotypes , — Three males. No. 16086, U.S.N.M.; Cabima, May, 1911 
(Busck); Alhajuelo, April, 1911 (Busck). 

Near N, artata Schans from Costa Rica, but the costal patch is 
longer and more outwardly oblique. 

NOLA NIMBntfARGO, turn fpeolM. 

Similar to cJiauna, the marginal clouding blacker; subterminal line 
obscure; outer line powdery, denticulate, not smooth; costal band 
distinct on basal two-thirds, enlai^ed into a small patch at the end. 
Hind wing translucent fuscous. Expanse, 12 mm. 

2)fpe. — Female, No. 16093, U.S.N.M.; Cabima, May, 1911 (Busck). 
More like artata in costal marking than chauva is, but the outer line 
does not form a prominent coarse tooth on submedian as in artata. 

I have also placed here two females in poor condition from La 
Chorrera, May, 1912 (Busck), and Trinidad River, March, 1912 
(Busck). 

W OLA PROTHYMA, new epeclee* 

Whitish, the margin gray and with a roimdedly irregular, clouded 
submarginal line; a spot at base of costa; inner line coarse and den- 
tate, obsolete below; a triangular costal, median, brown mark, from 
which a straight line runs across the wing; outer line slender, pow- 
dery, and a little broken, forming an arc above and a small one below. 
Hind wing pale fuscous, darker outwardly and on fringe. Expanse, 
10 mm. 

Coiypea . — ^Male and female. No. 16087, U.S.N.M.; La Chorrera, 
May, 1912 (Busck); Corozal, Canal Zone, April, 1911 (Busck). 

NOLA QUINTBSSA. IMW ipwlM. 

Pale gray, irrorate, the irrorations a little denser at the margin; 
subterminal shade rather remote, clouded, undulate on its outer mar- 
gin ; outer line nearly straight, oblique, shaded, and powdery, outbent 
a little in the middle; inner line broad, shaded, subparallol to the 
outer and likewise oblique. Hind wing pale gray; no discal dot. 
Expanse, 13 mm. 

7)fpe. — Female, No. 16091, U.S.N.M.; Cbrozal, Canal Zone, March, 
1911 (Busck). 

Allied to N. apera Druce, but the outer line not forming points on 
the veins. 

NOLA ZBTJftCls MW 

Blackish gray, dark, the fore wing narrow, its margins subparallel; 
a dark blotch at base and a large one near middle of costa, clouded 
and diffused across the wing; outer line oblique, dotted on the veins; 
subterminal somewhat dotted, obscure; a row of terminal black 
dots. Hind wing pale with fuseous margin and discal dot. Ex- 
panse,- 14 mm. 
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Type. — Male, No. 16090, U.S.N,M.; Coroaal, Canal Zone, July, 1912 
(J. ^tek). 

XrOXJl COHTORTA, i9«cl9t. 

Pale gray; costa pale brown, forming two spots close together, one 
between the raised stagxnatal scales, the other just beyond; lines 
faint, blackish, broken ; inner line waved and with duplicating patches 
within; outer broadly excurved above, with parallel browner shad- 
ings; subterminal line brownish, shaded, forming an arc above and 
a broader one over discal venules. Hind wing uniformly pale friscous 
with darker discal dot. Expanse, 16 mm. 

On fore wing the stalk of veins 7-10 (9 absent) is bent downward 
and vein 11 bent in the opposite direction at base. 

Type. — Female, No. 16094, U.S.N.M.; Trinidad River, June, 1912 
(Busck). 

HOLA TLAVBSCSNS, new tpactot. 

Fore wing washed with pale yellow from base to outer line, with 
black irrorations and a central shade in place of inner lino; costa 
pale brownish with two inconspicuous expansions; outer line black- 
ish, distinct, smooth, evenly excurved above; terminal area pale 
gray, clouded with darker gray next the outer line and termen; sub- 
terminal lino sinuate, denticulate, narrow, dark. Hind wing fuscous, 
paler at base; no discal dot. Expanse, 16 nun. 

Type. — Female, No. 16096, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

KOLA BABSOPHTSS. new ipwiM. 

Head and thorax pure white. Base of fore wing white, with dark 
brown basal costal spot; terminal two-thirds of wing black-brown, 
bounded by an upright, straight edge; black area with scattered 
dark and silvery blue scales; a faint pale, smooth outer line visible, 
excurved over cell; some pfde scales before the apex. Hind wing 
blackish gray; discal dot darker. Expanse, 13 nxm. 

Type. — ^Female, No. 16082, U.S.N.M.; Trinidad River, March, 1912 
(Btisck). 

CXLAHA SOSOaiBLLA Bitoy. 

10. Corozai, Canal Zone, July, 1912 (J. Zetek), August, 1912 (C. 
F. Crafts). 

CSUMA SnPBA.iinr WMiM. 

Whitish, rather spanely irrorate, the general tone soft pale gray; 
costa with small brown-gray spot at base, a shaded one at moeption 
of inner line and large slightly oblique one beyond middle; lines 
slender, brown-gray; inner line irregular; menal also irregular and 
arising from the outer costal patdh; outer line slender, gently ex- 
curved above; subterminal line clouded, forming three frcs; sonie 
dark: scales on margin. Hhid wing pale grayi^, darto on the 
margin; no discal dot. Ekpanse, 11-13 mm. 
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Colypes . — Male aud female, No. 16096, U.S.N.M. ; Trinidad Biver, 
March, 1912 (Busok). Also 14 others with additional localities 
Cabima, May, 1911 OSusck); La Chorrera, May, 1912 (Btisck); Tar 
boga Island, February, 1912 (Busck). 

Three out of the sixteen specimens retain vein 8 in the fore wing 
and would therefore be referable to Nola, if this were not evidently 
a case of variation. 


Family COCHLIDIIDiE. 

BUCLBA nOSBA l>riie«. 

10. Porto Bello, March, 1912 (Busck); Trinidad Biver, March, 
1912 (Busck); Tabemilla, Canal Zone, May, 1907 (Busck); Cabima, 
May, 1911 (Busck) ; Corozal, Canal Zone, June, 1912 (Busck); Bejuco 
Biver (W. Schaus). 

SUCLBA BUSCKl DjU. 

7. Cabima, May, 1911 (Busck); Trinidad River, May, 1911 
(Busck). 

SUCUU BAXAIIDA Sebaos. 

1. Bejuco Biver (W. Schaus). 

nrCUCA TUCHATHDOTA Dyw. 

1. Bejuco Biver (W. Schaus). 

lOTBAOA PBKPLSZA Walkn. 

6. Tabemilla, Canal Zone, May, 1907 (Busck); Corozal, Canal 
Zone, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

MBTBAOA COLLS Dyu- 

8. La Chorrera, May, 1912 (Busck). 

This is, perhaps, only a variety of the preceding species. 

IfnSAOA BMUA Dm. 

2. Tabemilla, Canal 2k)ne, May, 1907 (Busck) ; Bejuco River (W. 
Schaus). 

uxTSAOA BmicoLon Dm* 

6. Taboga Island, February, 1912 (Busck) ; Trinidad River, March, 
1912 (Busck); Porto Bello, April, 1912 (Busck); Bejuco Biver (W. 
Schaus). 

aaORlIA BBLLA B*Rkli«eUUtw. 

1. Porto Bello, May, 1912 (Busck). 

SSMTBA OLADTS, iww «MlM. 

Size and markings of S. diatineta Mdschler, but a shaded red patch 
below the cell subbasally, the silvery line and dark spot of distincta 
wholly lacking. Expanse, 28 mm. 

Typt. — ^Male, No. 16088, U.S.N.M.; Porto Bello, February, 1911 
(Busck). 

TAUaiA SXUAMIinu SehniA 

1. Bejlfiio Biver (W. Sdians). 

Ksnoou DIAITA Dcom. r 

2. Oidnioa, May, 1911 (Busck). 
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SlSTSbSSA (f) PARVA D)w 

1. Alhajuelo, April, 1911 (Busek). 

SISTROSBA (f) APHASU, naw ifMlM. 

Close to 8. ( ‘() phara Draco, but the outer line more curved above, 
meeting the costa obliquely, and the hind wing lighter brown, about 
the color of the terminal space of fore wing. 

Type. — Female, No. 16089, U.S.N.M.; Bcjuco Kiver (W. Schaus). 

BUPROSTSRITA BL^SA 0]rw< 

7. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone, 
April, 1912 (Busck); Taboga Island, Juno, 1911 (Busck); Bojuco 
River (W. Schaus). 

HATADA SALTA Dmca. (-PUSCA Stue*). 

13. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck) ; La Chorrora, May, 1912 (Busck) ; Bojuco River (W. Schaus). 

HATADA HIHDLA Djm. 

2. Cabima, May, 1911 (Biisck); Trinidad River, May, 1911 
(Busck). 

BPIPBROLA ALBIMAROIHATA Sort. 

4. Trinidad River, March and Juno, 1912 (Busck); La Chorrera, 
May, 1912 (Busck). 

BPIPBROLA PAIDA Dnr. 

1. Trinidad River, May, 1911 (Busck). 

BPIPBROLA VAPBRA Droo*. 

1. Cabima, May, 1911 (BusckJ. 

BPIPBROLA MOHOCHROMA D]KT. 

5. Paraiso, Canal Zone, January, 1911 (Busck); Chiriquicito, 
April, 1906 (W. Schaus); ]^cas del Toro, April, 1906 (W. Schaus). 

Busck’s specimen is darker than the others, being almost brown in 
color, but of the same size and without mark^gs. 

PBROLA VILLOaiPBS Wilkn. 

1. Cabima, May, 1911 (Busck). 

VXPSOPHOBBTROHMAROHA D)Wt. 

2. Trinidad River, May, 1911 (Busck); Corozal, Canal Zone, July, 
1912 (C. P. Crafts). 


Family MEGALOPYGID.®. 

inCROBAPB xraUT A DniM. 

12. Trinidad River, March, 1912 (Busck) ; La Chorrera, May, 1912 
(Busck). 

XIOHAn FtrftA Butltr, 

24. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck); Corozal, Cauftl Zone, 
July, 1912 (J. Zetek). 
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NORAPB XANTHOLOPBA, IMW tpMlM. 

White; fore wing without apprassed lines, costa white below; front 
and vertex yellow; pectus and fore femora blacik; b^al tuft of abdo- 
men yellow. Expanse, 35 mm. 

Type, — Male, No. 16092, U.S.N.M.; La C^iorrera, May, 1912 
(Busck). 

TROSIA FALLAX Felder. 

1. LaOhorrera, May, 1912 (Busck). 

TROSIA TRICOLORA Febrlehss. 

6. (-abima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

TROSIA ARGBNTEA Droce. 

1. Cabima, May, 1911 (Busck). 

I have the name from Mr. Schaus, but have been unable to find the 
original description. 

TROSIA ACCA RIBBBI X>nice. 

2. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912 
(Busck). 

The type of acea Schaus is from Mexico. Specimens from Costa 
Rica and Panama have the hind wing less orange, the fore wing grayer, 
and may perhaps hold the name ribhei Druce as a varietal one. 

TROSIA TYMPANIA Droce. 

1. Arajan, March, 191 1 (Busck). 

I placed this species in but find the venation of hind wing 

varies, veins 3 and 4 being either shortly stalked or separate. 

ARCRYLUS OUTTIFASCIA Welker. 

1. Corozal, Canal Zone, November, 1912 (C. P. Crafts). 

MBSOSOA BRIOPBORA 8099. 

1. Porto Bello, April, 1912 (Busck). 

MBOALOPYGB COSTARXCBNSZS Sduioik 

6. Trinidad River, March, 1912, and May, 1911 (Busck); Porto 
Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck). 

BffXOALOPTGB LABATA Stell. 

Panama City, April, 1911, larvee on shade trees (Busck); larvse on 
‘'Cashew tree*' Ancon, Canal Zone, June, 1913 (E. M. Keyser). 

No adults were captured, but the larvae apparently commonly 
observed. The larva Is well figured by Sepp,* under the nUme PTtOr 
Uena dtri. 

lOBOAlOPrOB AtBlCOLUS Walktt. 

4. Taboga Island, February, 1912 (Busck); Cabima, May, 1911 
(Busck); Porto Bello, May, 1912 (Busck). 

iOAALOPTOB imtlCOtLlS SdttiM. 

3. Cabjipta, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 


« Proo. But. 6oe. Wo^», vol. 19, 1910, p. 108. 

• sociiL vu&a, voi. 1 , 1830, p. n, jd. 
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UNDUZIA, new genus. 

Fore wing with veins 2-5 well separated, 6 arising below the angle 
of the cell 7-8 stalked, 9, 10, 11 on the cell, 12 free. Hind wing with 
2 to 6 weU separated, 6, 7 separate, 8 from subcostal near end of cell; 
frenulum absent. Antennae short and slight. Head small, retracted. 

Type of the genua . — Unduzia giatinda, now species. 
uiiDuzu oisrnmA, mw 

Brown; wingsthinly scaled, translucent; a subterminal row of faint 
yellowish spots between the veins of fore wing, appearing raised. 
Expanse, 36 mm. 

Cotypea . — Two females. No. 16097, IJ.S.N.M.; Trinidad River, 
March, 1912 (Busck). 

Family DAIX;ERIDyE. 


ACKAOA CARSTTA VfU. 

1. Porto Bello, April, 1912 (Busck). 

ACRAOA COITDA Vfu. 

2. Trinidad River, March, 1912 (Busck). 

ACSAOA COA Sdinw. 

6. Corozal, Canal Zone, November, 1912 (C. P. Crafts); Bugaba 
(W. Schaus). 

AHACRAOA PHILSTKSBA Seliain. 

3. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 
(Busck). 

AHACSAGA DULCIOLA. IMW tpwlM. 

Fore wing brown; a yellow patch at base running out to middle of 
inner margin. Hind wing orange, shading to brown on the Mnge. 
Expanse, 11 mm. 

T)/pe. — ^Male, No. 16099, U.S.N.M.; La Chorrera, May, 1912 (Busck). 
Also another larger and darker specimen, Porto Bello, December, 
1912 (G. F. Cleveland). 


CA, new genus. 

Fore wing with veins 8 and 10 wanting, 9-1 1 long-stalked or coin- 
cident; no accessory cell. Hind wing with 3-4 shortly stalked, 6-7 
wdl spaced, 8 broa^y joined to cell. 

7^ of ^ genua. — Oa anaatigma, new species. 

CA AKASnOlfA. MW apMlM. 

Fore wing li^t yellow; a wavy dirty olivaceous shade across inner 
third of wing; a similar submarginal shade, irregular, illy defined, 

^ AnofliM* fpMlit of thli g«mis if tMfOre mo from Vfiiiciio]*. It moy bo daiorlbod 

VFKmmKWWkxnXan^ t 

Xjjgbtir brown, thoitthmorglnol ipoti icmrooiy roUovod. 4-6 of foro irtng oro olofor togotbor, O it 

idiorUy fttHcod with 7 - 8 ; on bind wing ^7 tro oonnoto. ISxptnM, 80 mm. 

TViw.^-Foiudo, Ko. lOOMU U.S.K.IC.; Xiifda, Viiioinoln (8. B. Britmio). 
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touching the margin in places; discal dot small, found, black, placed 
up toward the costa; two minute black dots at apex. Hind wing 
whitish with faint yellow tint. Expanse, 11 nun. 

Ootypea . — ^Four males. No. 16100, U.S.N.M.; Trinidad River, 
March, 1912 (Busck). 

VARACRAOa CTCtOPHSKA, IMW (pMiet. 

('roamy white; fore wing shaded with brown faintly; lines joined 
to each other and detached from costa and iimer margin, forming an 
elliptical ring, more pointed below than above, slender, brown; some 
groups of scales in its upper part; a dot on vein 1 near middle and ter- 
minal row of dots on the veins. TQnd wing immaculate. Expanse, 
20 imn. 

Cotypes. -Tvro males, No. 16101, U.S.N.M.; Cabima, May, 1911 
(Busck). 

Family lACOSOMID^. 

MIMALLO AMUJA Stotl. 

1. Trinidad River, May, 1912 (Busck). 

PAMKA RUMIMA Dnu«. 

1. Taboga Island, June, 1911 (Busck). 

QtCUnnTS LAKTONA Setaraa. 

3. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 
Cicnmirs SOLVXlta nnr apadw. 

Male . — ^Fore wing with the apex falcate; dark purple gray; lines 
blackish, the inner nearly straight across the wing, a little wavy; outer 
line angled between veins 7 and 8, cronulate on the veins; discal spot 
round, blackish; an orange shade from outer line to below pointed 
apex; margin a little blackish shaded. Hind wing irrorate with dark 
scales, especially outwardly; a single mesial line, blimtly bent at upper 
third, followed below by a clouded duplication. Expanse, 43 mm. 

Female. — Wood brown; wings irrorated with purplish; lines as in 
the male, the outer followed below by a duplication in olive brown; 
duplication of line on hind wing oltvo-brown shaded. Expanse, 48 mm. 

Cotypes . — Two males, one female. No. 16102, U.S.N.M.; Cabima, 
May, 1911 (Busck); La Chorrera, May, 1912 (B\isck). 
cicmmrs bbta sdurat. 

1. Trinidad River, March, 1912 (Busck). 

Family P8YCHID.®. 

PIATCBCSnCUS APBAIDKOPA. mm (pkIm. 

Fore wing trigonate, hind wing rounded; brown, thinly scaled, 
with dight bronzy tint; veins of fore wing darker, the apex and 
naaigin a little more bronzy. Expanse, 19 mm. 

Type. — No. 18110, U.S.N.M.;TAiidad River, March, 1912 (Busck). ‘ 
'Venatidh as in P. costaricerms Schaus, except that vein 10 is 
stalked. 
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FtATOtCrnciTS STMHICT^ n*w sp4eiM, 

Fore wing broad with rounded apex; hind wing rounded trigonate; 
brown, unicolorous; hind wing a little lighter* Expanse, 12 mm. 

Type. — No. 16111, U.S.N.M. ; Ancon, Canal Zone (A. li. Jennings), 

Veins 8-9 of fore wing stalked, 10 from coll; 4, 5 from a point in 
both wings, 
oxxxncus KIRBTX OuUdbig. 

2. LaChorrera, April, 1912 (Busck). 

Family THYRIDIDiE. 

DRACONIA RUSINA Druce. 

1. LaChorrera, May, 1912 (Busck). 

DTSODBA A17O0LISOLA, n«w tpeclet. 

Fore wing dark purple-brown, nearly solidly from base to outeor 
two-thirds, where it ends in a straight, oblique line; terminal area 
light yellow, finely irrorato with dark, apex shaded across to vein 7 ; 
a narrow band of dark browm from costa before apex, stopping at 
outer margin at middle; a small erect mark from tornus; basal dark 
area washed with light purplish in bands. Hind wing dai’k on 
costa fourth, the rest yellow, thickly reticulate with dark brown; a 
narrow transverse band near base; two small white-hyaline discal 
spots, the lower triangular; traces of two outer patches of dark, 
confused in the reticulations. Expanse, 26 mm. 

Type. — No. 15535, U.S.N.M.; Cabima, May, 1911 (Busck). 

Near D. tliyridina Felder and Rogenhofer, possibly the same, in 
case their figure is in error in the details of the apical marking of 
fore wing. 

DYSODIA RBMIR, new epeoiee. 

Brick red with broken, subreticulate dark lines ; a round dark spot 
at outer third of costa, from which a straight narrow line runs to inner 
margin; a sub terminal broken line, lost in reticulations; a faint 
clouding at apex and tomus. Hind wing with straight mesial line 
following two m'mute, white-hyaline discal dots; all of outer space 
faintly lilacine shaded over the reticular lines except a ray outward 
from cell. Expanse, 22 mm. 

Type. — No. 15539, U.S.N.M.; LaChorrera, May, 1912 (Busck). 

RHOZ>ONBt7RA TBUSTORAL18 Walk«f. 

1. Porto Bello, April, 1912 (Busck). 

Agrees with a specimen from Ecuador so labeled in Mr. Schaus^s 
writing. Specimens from Jamaica and Cuba labeled Pharantbara 
thiastoralia Walk, {^violdLia Poey)"' by Mr. Warren are larger, 
browner, and with the outer margin more prominent centrally, 
but perhaps not more than a race of the same species. Walker 
described Pyralia thiaatoralia from Brazil.* Hampson pves it a 


1 Cat. Brit. Has., Lep. Hat., val. 19, 1U9, p. MB. 
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very wide range, including the Neotropical region and Malayan 
subregion.* Specimens from Costa Rica collected by Mr. Schaus 
are all very much larger, but with the wing-shape of the Panama 
specimen. 

RHODONEURA PAX7LLOLA Ftgtuitihn. 

1. Tabeniilla, Canal Zone, May, 1907 (Busck). 

RHODONBURA MSSCEMBMNA, new epeclef . 

Fore wing pointed at apex, a projection below middle of outer 
margin; hind wing with strong emargination below tip. Lilaceous 
with coarse black strigoso dots in lines; apex minutely white with 
black dot; a square red discal mark with black dots at the comers; 
a broad outer red band, widening on costal half; terminal area reddish 
shaded ; a dark subterminal line with blackish shade across it at the 
projection of the margin. Hind wing with the inner third shaded 
with black and rod, cut across before middle by a reddish band, 
which runs sharply to margin below the emargination as a white ray. 
Expanse, 19 mm. 

Cotypes . — Two specimens, No. 16106, U.S.N.M.; selected from a 
series of seven; IjaChorrera, May, 1912 (Busck) ; Corozal, Canal Zone, 
April, 1911 (Busck). 

RHODONBURA PAMMICRA, new ipeclee. 

Bronzy brown, reticulated with dark brown; two lines forming an 
outer bond widening on costa, one distinct and straight; a similar 
subtorminal lino. Hind wing with heavier lines broadly reticulating 
over fine strigae, inclosing a pale elliptical patch touching costa and 
one on tornus. Expanse, 14 mm. 

Type. — No. 16106, U.S.N.M.; Taboga Island, June, 1911 (Busck). 

SICUDODBS POSTPONBNS. new 

Ground color whitish; terminal half of fore wing overlaid with 
smoky violaceous; numerous strigose transverse bands of blackish 
gray, the five inner ones broken, the four outer ones more continuous 
and curved; a red shade beyond end of cell with black patch below it; 
a white speck at apex, containing a black dot. Hind wing broadly 
washed with whitish on inner area, the apex violaceous gray; a 
mesial gray band, heavily stained with piuple-black centrally, 
resembling a discal spot. Expanse, 23-27 mm. 

Ootypes . — Two specimens, No. 16107, U.S.N.M.; Corozal, Canal 
Zone, March, 1911 (Busck); La Choi rera, May, 1912 (Busck). 

BRXHA MOUBCULA, new ipMlM. 

Creamy white; head brown; fore wing with fine gray striga^; a 
rounded gray patch at inner third centrally and a band at outer third, 
irregular, widening to costa; a red-brown band from costa before 
apex to vein 6, forked below; a short band a tornus. Hind wing 
with an inner gray narrow band; a broad mesial one, rounded off at 


1 Proo. Zool. SoQ. 1887, p. 090. 
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vein 7 and niurowed at inner margin; a narrow uniform submarginal 
band stained with red-brown near the costa; fringes of both wings 
stained with red-brown. Ehcpanse, 20 mm. 

Type. — No. 16108, U.S.N.M.; Alhajuelo, April, 1911 (Busck). 

BSSnOIOA BROOrACIBS, iMw (padM. 

Fore wing olive grayish with darker gray bands and irrorations; 
Bubbasal mark on costa; inner curved band incised centrally; outer 
band a spot on costa and band below, shaded and outbent over discal 
venules; subterminal band broken centrally, its costal segment 
shaded with red-brown, furcate below against a longitudinal row of 
black dots. Hind wing creamy white with brown bands; an inner 
spot; mesial band straight, furcate toward costa, its lower limb 
black; submarginal band broken at its upper third, with a black dot 
inward from the dislocation. Expanse, 17-22 mm. 

Cotypes . — Two specimens, No. 16109, U.S.N.M.; La (^horrera, 
May, 1912 (Busck). 

Family PYRALIDiE. 

Hubfainlljr I'YltA.rrSXrN'JK. 

BOMOPHTSA nmSAUS Ouante. 

6. Corozal, Canal Zone, March and April, 1911 (Busck); Alhajuelo, 
April, 1911 (Busck) ; La Chorrera, May, 1912 (Busck). 

BOMOPHTSA CAIXA Kajre. 

3. Porto Bello, April, 1912 (Busck); Trinidad River, May, 1911, 
and June, 1912 (Busck). 

HOMOPBTSA CTMAUS, new epeelee. 

Fore wing white; yellow linear shadings over base and apex; 
median space white; lines soft purplish, clouded, the inner broadly 
double, the outer excurved, denticulate below, followed by a broad 
shade to the subterminal; a white terminal patch at end of veins 2-3, 
in which black terminal dots are seen, obsolete above and below. 
Hind wing whitish, a little clouded outwardly, the peculiar terminal 
marking faintly reproduced. Expanse, 15 mm. 

Type. — Female, No. 16114, U.S.N.M.; Trinidad River, June; 1912 
(Busck). Two others with additional data, Trinidad River, March, 
1912 (Busck); La Chorrera, May, 1912 (Busck). 

Allied to H. polycyma Hampson. 

HOMOPBTSA OKlOtA. IMW ipMlMk 

Brownish straw-color over white, the white showing in patches, 
which are especially large in the median space; lines white, edged by 
the dark color; inner line with outward angle on discal and sub- 
median folds; outer line roundly excurved on upper two-thirds, bent 
on submedian; a fine terminal black line, forming a dot subcostally 
and on submedian, preceded narrowly by white. Hind wing vdiithh 
costslly, shaded with brownish outwardly; a white line with dwk 



NO, 2050 . lEFIDOPTBRA OF TITS PANAMA CANAL SONS^DYAR^ 267 

inner edge, obsolete above and below; terminal line with black point 
on submedian. Expanse, 13 mm. 

Type. — Female, No. 16113, U.S.N.M.; La Chorrera, May, 1912 
(Busck), Also 7 others with additional localities: Porto Bello, 
April, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Trinidad River, 
March and August, 1912 (Busck); Corozol, Canal Zone, November, 
1912 (C. P. Crafts). 

Near H. seguistrialis Hubner, the lines softer with edges concolorous 
with the wing-sliades, the terminal line not uniform, etc. 

HOMOPHTSA MORlBirNDALIS, new ipedet. 

Similar to H. cymalis, smaller, veins 10 and 11 of fore wing coinci- 
dent. Base and termen shaded with olive yellow; inner line rigid, 
slightly curved; median space purplish, pale on the costa; a black 
shade on termen aboT^o the middle with a white patch below. Hind 
wing soiled whitish, with faint gray outer lino. Expanse, 11 mm. 

Type . — Female, No. 16214, U.S.N.M.; Corozal, Canal Zone, July, 
1912 (J. Zetek). Also one female, Porto Bello, May, 1912 (Busck). 

BiASSSPHA LUPA Druce. 

9. Trinidad River, March and June, 1912 (Busck); Alhajuelo, 
April, 1911 (Busck); Corozal, Canal Zone, November, 1912 (C. P. 
Crafts). 

IfXUROPHYSBTA MSLLOGRAPTA, new ipeeiee. 

White; discal mark blackish, quadrate, notched above and below; 
a wood-brown longitudinal shade on costa and one below; subbasal 
line black-brown; inner line far out, dentate on subcostal and median; 
a stripe along costa almost tn inner line; a wood-brown half band 
below; outer line nearly straight above, bent in at right angles at 
vein 2, then again bent to inner margin; terminal space nearly filled 
by a black-brown band, parallel to the outer line, notched outwardly 
by white at discal and submedian folds; a terminal black line; fringe 
white, patched with black at apex and middle of outer margin. Hind 
wing with a band near the base, then clear white; median space 
filled with black-brown, except for a white ray out from the discal 
dot, straightly limited inwardly, outwardly by the bent outer line, 
which resembles that of fore wing, but is loss sharply bent; termen as 
on fore wing. Expanse, 16 mm. 

Type . — Female, No. 16116, U.S.N.M.; Trinidad River, June, 1912 
(Busck). Another specimen from AJhajuelo, April, 1911 CBusck). 

C3ose to Musatima naroiaausaUe Walker, as identified by Mr. Schaus 
in a specimen from Aroa, Venezuela, wWch, if correct, proves that 
nardsFuealis should be removed from MueoHma. 

P8XPB1S HIHISTRALIS, fitw ■ f p ci e i . 

Soft brown over whitish, the lines showing white, their dark edges 
scarcely contrasted; subbasal line straight, a little oblique; inner 
34843*— Proc.N.M.vol.47— 14 ^17 
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line arcuate; outer line with a sharp central outcurve, almost angled; 
discal mark oblique, dark; a row of terminal black dots. Hind wing 
with single outer line, dark within, white without. Expanse, 10 mm. 

Type. — Male, No. 16112, U.S.N.M.; Porto Bello, April, 1912 
(Busck). Also 4 others with additional localities, Cabima, May, 
1911 (Busck); Trinidad River, May, 1911 (Busck). 

Allied to P. myrrnidondlis Guen6e, but the lines appear pale on a 
darker ground instead of the reverse. 

UPOCOSMA PARCIPUNCTAUS, new speciei. 

Wliitish; inner lino far out, fulvous-gray, bent; outer line excurvod 
above and angled outward on submedian; a brown shade at apex. 
Hind wing with a patch of dark scales representing the inner half of 
mesial band; a slender brown line curved over a patch of brown-gray 
on inner half of margin, containing four little black dots. Expanse, 
11 mm. 

Type . — Female, No. 16170, U.S.N.M.; Corozal, Canal Zone, March, 
1911 (Busck). 

LIPOCOSMA PUNCTISSIMAUS. new ipwdef. 

Fore wing with veins 4-5 stalked; heavily irrorate with black, 
leaving a triangular wliite patch at basal third of inner margin, extend- 
ing up to cell; two black streaks on costa; a black discal mark; a 
heavy semicircular black and brown shade on costa outwardly, fol- 
lowed by the slender, curved outer line, which runs out near the 
margin, then in along vein 3 and is dentate on submedian; this is 
followed narrowly by black; tornus filled in with black; apex white 
with dotted terminal line. Hind wing with the margin twice incised; 
white at base and in the indentations of the outer line, else powdered 
with black; a black raised tuft below cell, followed by a dark area; a 
row of seven minute black dots with coppery scales on lower half of 
margin. Expanse, 10 mm. 

Type. — Male, No. 16171, U.S.N,M.; Taboga Island, June, 1911 
(Busck). Also four males and one female from the same place, 
February, 1912 (Busck). 

Allied to AmMa argyradcMa Schaus (which is not an Amhia), but 
much smaller and more diversified in markings. Also diflFering in 
venation, having veins 4 and 5 of fore wing stalked, while they are 
apart in argyractalia. 

UPOCOSMA TBUFXIUIlUS, new ^edM. 

Similar to L. punctiadmalis and with the same venation; fore wing 
whiter, the markings more open; a white area on costa; white 
triangle narrower and followed by fulvous brown. Hind wing with- 
out any conspicuous dark area below the cell-tuft which has long thick 
hairs nearly reaching the margin; incision of outer line sharp. 
Expanse, 10 mm. 

Type.—MeAe, No. 16172, U.S.NJM.; Taboga Island, February, 1912 
(Busck). Also a female from Porto Bello, April, 1912 (Busck). 
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UPOCOSMA COHSO&TAUS, ntw 

Fore wing creamy whitish at base with purple atoms, followed by 
a black half band on inner margin, then a broad brown band; median 
area purple filled, with an arc-shaped white discal line, running out 
along veins 4-5, slightly furcate at the end; a brown patch at costa; 
outer line excurved over cell, whitish, shaded with black in the curve 
and followed by a black patch; tomus brownish. Hind wing gray, 
whitish at base; some erect long black hairs on inner margin; outer 
lino black, excurved, doubled on its inner half, followed by white 
below; margin faintly fulvous with an inner line; four minute black 
points with metallic coppery scales on inner half of the margin, which 
is excised at discal and submedian folds. Expanse, 13 mm, 

T[ij>e. — Female, No. 16169, U.S.N.M.; Alhajuelo, April, 1911 
(Biisck). Also another female from the same place. 

Very close to Amhia metdlopTiota Ilampson from Jamaica (which is 
not an Am&ia), perhaps the same species, but the present form is 
darker in tone and rather widely separated geographically. 

SUFETULA DIMirnTTAUS Walker. 

14. Tabogilla Island, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Cabima, May, 1911 (Busck); Trinidad 
River, June, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Corozal, 
Canal Zone, November, 1912 (C. P. Crafts). 

SUFETULA HYPOCHIRAUS, naw apadea. 

Much like S, (lim/inutalis, but whereas that has a broad outer dark 
border to the hind wing with erect oute>r line, this has a narrow border, 
the outer line oblique and joining the costa further out toward apex. 
The black shade across the disk on hind wing is linear. Expanse, 
10 mm. 

Type, — Female, No. 16117, U.S.N.M.; Trinidad River, May, 1911 
(Busck). 

SUFETULA HYPOCHAROPA, naw apaclaa. 

Similar to the preceding, but smaller; fore wing with a narrow but 
distinct pale orange-brown margin, lined on both sides with black, 
the terminal line being double and filled with this color, whereas it is 
single in diminutalia and TiypocMralis. A patch of orange-brown at 
apex. Hind wing with narrow outer border, the discal shade brood 
and diffused, undifferentiated from the discal spot. Expanse, 9.5 mm. 

Type,—Malo, No. 16118, U.S.N.M.; Porto Bello, May 1912 (Busck). 
Also 15 others with additional localities, Paraiso, Canal Zone, January, 
1911 (Busck); Alhajuelo, April, 1911 (Busck); Corozal, Canal Zone, 
April, 1912 (Busck), November, 1912 (C. P. Crafts); C)abima, May, 
1911 (Busck); Taboga Island, June, 1911 (Busck). 

SCYBAUSTA SBMIFXRREALIS Bampm. 

29. Taboga Islai^nd, February, 1912 (Busck); Corozal, Canal Zone, 
March, 1011 (Busck), July, 1912 (J. Zetek), August and November, 
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1912 (C. P. Crafts); Alhajuelo, April, 1911 (Busck); La Chorrera, 
April and May, 1912 (Buack); Paraiso, Canal Zone, May, 1911 
(Busck). 

SCTBAUSTA POTBITTAUS, MW (pwiM. 

Fore wing. white with dense longitudinal shades of ocher-brown; 
subbasal line oblique, faint, ocher-brown; inner line white with dark 
brown outer edge, oblique across coll, incurved to subraodian, then 
oblique below; discal mark dark brown, lunate; outer lino white, 
edged by dark brown within, excurved above, dentate at vein 3, a 
long inward tooth at vein 2, running in along 1, then parallel to inner 
lino to margin; a row of uniform terminal dashes, preceded by white. 
Hind wing whitish along costa, ocher-brown shaded outwardly; outer 
line curved, white, brown within, obsolete at both ends; four central 
rounded black terminal dots, faintly duplicated within. Expajiso, 
14 mm. 

Type. — Female, No. 16115, U.S.N.M.; Taboga Island, February, 
1912 (Busck). 

SniPHTSA AMOtnAUS WiUnr. 

1. Corozal, Canal Zone, July, 1912 (C. P. Crafts). 

ZOICKBinA PASCIAUS Cnrnet. 

4. Porto Bello, March, 1911 (Busck) Corozal, Canal Zone, July 
and November, 1912 (C. P, Crafts). 

ZmCKSmA PBKSPBCTAUS BttbMT. 

14. Porto Bello, February, 1911, and April, 1912 (Busck); Taboga 
Island, February, 1912 (Busck); Corozal, Canal Zone, Mai’ch, 1911 
(Busck); July, August, and November, 1912 (C. P. ('rafts); Alha- 
juelo, April, 1911 (Busck); Cabima, May, 1911 (Busck); La Chorrera, 
May, 1912 (Busck). 

DBSUIA TAOBS Cnuaer. 

5. Taboga Island, February, 1912 (Busck); Cabima, May, 1911 
(Busck); Corozal, Canal Zone, June and August, 1912 (C. P. Crafts). 

SBSMU BAJUIAUS Oa«i««. 

2. Trinidad River, March, 1912 (Busck). 
mSMU nOTAUS T«ldw. 

3. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck); Corozal, Canal Zone, November, 1912 (C. P. Crafts). 

CXSMIA OBMIHAUS SmUml 

2. Cbiriqui, May, 1907 (W. Schaus); Cabima, May, 1911 (Busck). 
The male antennae are thickened on basal two-fifths, then bent, 
with minute tuft only. The specimen from Chiriqui is apparently 
the female. 

DBSMU TSTBATOCERA. aaw 

Thickened basal part of antenna not over the basal fourth, tJien a 
tuft and curved region. Markings such as in gemma^, but the hind 
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wing washed with white on costa to below vein 6; fringe blackish 
outwardly, not white. Expanse, 27 mm. 

Type. — Male, No. 16124, U.S.N.M.; Tabernilla, Canal Zone, May, 
1907 (Busek). 

DESMU PARASTIOBCA. new epedei. 

Male antenn® unmodified, with bristles and cilia. Black; abdo- 
men with posUirior segmental white linos, anal segment white-lined. 
Pore wing with two white-hyaline spots, the inner oblique, notched 
on median vein, followed by a band below, defined only by a little 
wliitish shade beyond; outer spot from vein 4 to the subcostal, 
naiTOwei* above. Hind wing with costa washed with sordid whitish 
to below vein 6; a little white dash across cell; a long white streak 
form sulxiostal to near tornus, widened a little at veins 3~5, tapering 
Ik^Iow; fringes pale with fuscous interline. Expanse, 29 mm. 

TVpe.—Male, No. 16121, U.S.N.M.; Gabima, May, 1911 (Busck). 
Also a male from Guapilos, Costa Rica (W. Schaus). 

DBSMIA PRAIORRHOBA, new epectoe. 

Black; fore wing with two oval white spots as mfunehralis Guenfie. 
Hind wing with an inner spot below cell running nearly to inner 
margin and duplicated without by a narrow white line; outer spot 
beyond cell, from subcostal to vein 3, rounded; a long double brown 
anal tuft in the male; antenn® unmodified. Expanse, 25 mm. 

Type. — Male, No. 16122, U.S.N.M.; Porto Bello, May, 1912 
(Busck). 

DBSMIA ACLISTALIS, n«w •pdctof. 

Black, replaced by bronzy brown, the black remaining only around 
the spots and at base of fringe; spots with wavy outline, the inner 
from the subcostal to vein 1, followed by a white speck below; the 
outer from the subcostal to vein 3, narrow above. Hind wing with 
a very wide spot, covering half of the wing in the center, cronulate 
without; fringe whitish outwardly. Expanse, 16 mm. 

Type . — Male, No. 16123, U.S.N.M.; La Chorrera, April, 1912 
(Busck). 

BURRHYPARODES SPLRNDBHS DfUM. 

10. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
July and August, 1912 (C. P. Crafts). 

RURRBYPARODXS LTDANUS Diucf. 

16. Taboga Island, February, 1912 (Busck); Tabogilla Island, 
February, 1912 (Busck); Corozal, Canal ^no, March, 1911 (Busck), 
July and August, 1912 (C. P. Crafts); Alhajuelo, April, 1911 (Busck); 
Cabima, May, 1911 (Busck). 

BtrRRBTPARODBS SCULDtTS, IMW ipeciM. 

Thorax and fore wing dark brown, lustrous, a little purplish; inn^ 
line straight, {lark, unrelieved and obscure; outer line outbont at 
veins 3^ with two teeth, relieved by narrow straw-colored patches 
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before the teeth and following most of the line outwardly; fringe dark, 
with pale luster in oblique light. Hind wing with the base pale 
whitidi, tinted with straw-color; a black dot in cell; outer area 
purplish brown; mesial line detached from the dark- area above, 
broken, showing two dots beyond the cell as remains of teeth. Ex- 
panse, 12 nmi. 

Cotypes, — Five specimens, No. 16125, U.S.N.M.; Trinidad River, 
March, 1912 (Busck); Corozal, Canal Zone, July, 1912 (C. P. Crafts). 

mrSiBPmK IBVINIA Cramer. 

4. Trinidad River, March and June, 1912 (Busck); Corozal, (^anal 
Zone, November, 1912 (C. P. Crafts). 

PAOYDA TRADUCAUS ZeUer. 

6. Taboga Island, February, 1912 (Busck); Trinidad Riv(u*, March, 
1912 (Busck). 

IjaChorrera, May, 1912 CBusck). 

SRCTA ORUTATALIS Duponchel. 

1. Porto Bello, March, 1911 (Busck). 

SRCTA VITTATA Pabricliw. 

9. Taboga Island, February, 1912 (Busck); Porto Bello, March, 
1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek), August, 
1912 (C. P. Crafts). 

LEUCOCBROMA COROPS Cnuner. 

13. Taboga Island, February, 1912 (Busck); Trinidad River, 
Maich, 1912 (Busck); Porto Bello, April, 1912 (Busck); Corozal, 
Canal Zone, April, 1911 (Busck); July, 1912 (J. Zetek, C. P. Crafts); 
August, 1912 (C. P. Crafts); Cabima, May, 1911 (Busck). 

LEUCOCHROMA COLUMBISNSIS Hunpton. 

3. Taboga Island, February, 1912 (Busck); Trinidad River, March, 
1912 (Busck). 

LBUCOCHROMA BUPHTHmYtLA, new ipectei. 

White; markings ocher-brown, arranged as in licoloraUs Dyar; 
color of the markings browner, less orange; a gray-brown point on 
margin below apex and stain on costa at inception of outer line; 
markings closely as in hicoloroLis^ rather fuller, the white areas more 
restricted, showing especially in the submarginal patch, which is 
large, well filled out close to margin. Expanse, 19 mm. 

Type. — Male, No. 16126, U.S.N.M.; from a series of 20, Taboga 
Island, February, 1912 (Busck). Other localities are Trinidad River, 
March, 1912 (Busck); Corozal, Canal Zone, June, 1912 (Busck). 

In this and the following species the fore wings have the outer 
margin a little more oblique and the apex more pointed than usual 
in LeucocTiroma. The palpi have the tuft in front of the third joint 
square rather than triangular. They agree with L. UcoloraJis Dyar.‘ 


i Iteknttrpe$ bhohralit X)y$r, ZodOtflcM, voL 1, XOlO, p. 134. 
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Possibly these should form a new genus, but as they do not differ 
markedly from Leucochroma, and are led up to in markings by other 
species, ‘ I leave them in this genus. They can not be placed in 
IschnurgeSf in which genus I originally described hicohralia. 

LKXTCOCHROMA SUPHARAMACIS. imw tpMleiu 

Close to hicoloralis Dyar, the colors the some, the markings fuller 
throughout, the white spaces reduced. Trace only of the brown 
specks below the apex and at inception of the outer lino; basal mark- 
ings of fore wing confluent, marginal marks continuous. Expanse, 
17 mm. 

Type. — Female, No. 1G128 U.S.N.M., selected from a series of 17, 
Trinidad River, March, 1912 (Buack). Other localities are Corozal, 
(Janal Zone, June, 1912 (Busck), July, 1912 (C. P. Crafts). 

Very close to hieoloralw Dyar, possibly a race of it. 

MARASMIA COCHRUSALIS Walker. 

40. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone, 
March, 1911, and May, 1912 (Busck), July, 1912 (J. Zotek, C. P. 
(drafts) ; La Chorrera, April, 1 91 2 (Busck) ; Trinidad River, June, 1912 
(Busck) . 

SYNOAMU ABNORMALIS Snellen. 

9. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck) ; La Chorrera, May, 1912 (Busck); Corozal Canal Zone, July, 
1912 (J. Zetek, C. P. Crafts). 

The specimens agree with a female from Costa Rica labeled by Mr. 
Schaus. In the male, there is a slight swelling on the costa between 
end of first lino and discal dot. 

SYZIOAMIA 8CIAORAPHAL1S, new epeciee. 

Differs from ahnomialis (Snellen) Schaus in being tinged with 
ocher, espedally along inner margin, the costa of the mole straight, 
without swelling; lines of hind wing not quite as coarse and rigid 
as in ah7iormdlis, the whitish bordering shades less contrasting. Ex- 
panse, 15 mm. 

Type. — Male, No. 16119, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also eightothers, La Chorrera, May, 1912 (Busck) ; Corozal, 
Canal Zone, July, 1912 (J. Zetek, C. P. Crafts), November, 1912 
(C. P. Crafts). 


* Leueoehroma fMUutalii Walker has the pattern of coloration of these forms, which is still more nearly 
approximated in— 

LBUCOCBROMA AKAhTTICA, new epeciee. 

Similar to L. metiutalit, with whteh it was confused in the oolleotion, but with the blackish scales almost 
wholly lemoyed. In fMliu$atU there are indistinct dork edgings to the stigmata and a dark terminal line, 
which breaks into three distant dots below apex, derived from the eoropt type. In analytita, all the marks 
are orange^yeHow on a white groond, broadened, diffused, the terminal line also orange, except the 
three minute dark dots below apex. Terminal line on hind wing a litUe darker than the other mark* 
Ings, but not dark as in fneliutalii. Expanse, 10 mm. 
a^l>s#.-Four speofrneiis, No. 10137, U.d.N.M.; Trinidad, British West Indies (Sobaus ooUeotJon). 
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STiiaAMtA MSLANOBATBDRUM, ntw 

A smaller species with straight costa in the male, resembling S. 
cognatalis (identified by Schaus) ; more nnilonnly straw-yellow, with- 
out the general dark shading of cognatalis, the linos of hind wing not 
so flexuous and irregular, though much less rigid than in abnorinalis 
or sciagraphalis, but easily distinguished from all by a patch of long 
black scales at base of costa of hind wing of male on both surfaces 
of the wing. Expanse, 13 mm. 

Type. — Mole, No. 16120, IJ.S.N.M.; LaChorrera, May, 1912 (Busck). 
Also 14 males and 9 females, Cabima, May, 1911 (Bus<;k); Paraiso, 
Canal Zone, February, 1911 (Busck); Trinidad River, March, 1912 
(Busck); Corozal, Canal Zone, April, 1911 (Busck), July, 1912 (J. 
Zetek, C. P. Crafts), November, 1912 (C. P. Crafts). 

SYlfOAMlA RUBRICINCTALIS Otteii4e. 

3. Taboga Island, February, 1912 (Busck); La Chorrora, May, 
1912 (Busck). 

SYNOAMIA PBPITAUS Ouente. 

1. Tabemilla, Canal Zone, May, 1907 (Busck). 

SYKGAWA VLORSIXA Cxiuner. 

22. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zetek, C. P. Crafts); Gatun, Canal Zone, August, 1909 
(A. H. Jennings) . 

8TNOAB41A AQUATICAUS Gueii««. 

4. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July and No- 
vember, 1912 (C. P. Crafts). 

8YNGAMIA BiBMORRHOIDALXS GumiM. 

2. Corozal, Canal Zone, July, 1912 (C. P. Crafts). 

STHGAMU XNPLAMMATALIS BampMm. 

1. Trinidad River, March, 1912 (Busck). 

8TNGAMU FLABBLUlLIS Gitafi4«. 

5. Corozal Canal Zone, August and November, 1912 (C. P. Crafts). 

871IGAMIA T7TXUSAUS Wtlker. 

1. Trinidad River, March 1912 (Busck). 

SAMBA BCCLBSIAUS 0«mi4«. 

71. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck) ; La Chorrera, May, 1912 (Busck) ; Corozal, Canal Zone, July, 
1912 (J. Zetek, C. P. Crafts). 

SAMBA MICTAUS HunpMn. 

2. Paraiso, Canal Zone, February, 1911 (Busck). 

SAMBA CHLOBISTALIS HimpMO. 

28, Porto Bello, February, 1911 (Busck); Trinidad River, March, 
1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck), July, 1912 
(J. Zetek, C. P. Crafts). 
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SAMBA MOITIFUCAUS Omul*. 

71. Trinidad River, March 1912 (Buack); La Chorrera, April and 
May, 1911 (Busck); Cabima, May, 1911 (Busck); CorozaJ, Canal 
Zone, July, 1912 (J. Zetek, C. P. Crafts). 

TRITHnuS SCnXAUS VTalker. 

ti. Trinidad River, March, 1912 (Busck). 

TRITHnUS SUIUALIS Socllm. 

4. Porto Bello, February and March, 1911 (Busck); Trinidad 
River, March, 1912 (Busck). 

TKITHYKIS PRBTIOSAUS Scbnu. 

1. Cabima, May, 1911 (Busck). 

TRITHVSIS APICOLOR Drace. 

2. La Chorrera, May, 1912 (Busck). 

BILBITHIA DECOSTAUS OlUUtt. 

1. Trinidad River, May, 1911 (Busck). 

MARASMIA VLORIDAUS Fwnald. 

I. Taboga Island, February, 1912 (Busck). 

BOCCHORIS APTOAUS Oaen6«. 

II. Taboga Island, B'ebruary, 1912 (Busck); Trinidad River, 
March and June, 1912 (Busitk); Corozal, Canal Zone, March, 1911 
(Busck), July, 1912 (J. Zetek, ( 3 . P. Crafts), November, 1912 (C. P. 
Crafts). 

There appear to be six species among this material, but there are 
too few of a kind for satisfactory treatment. In the collection are 
three specimens labeled apygalis, two from Mexico (not alike), both 
females, and one from Costa Rica, a male, with prominence on basal 
joint of antenna, but it does not agree with either of the Mexican 
specimens. Two other species are before mo from Costa Rica, but 
unnamed, one with prominence on basal joint of male antenna, the 
other without this structure. I name herewith all of the Panama 
forms, as I do not think that any of them are Guen^e’s apygalis, 
described from Colombia from a single female with the costal dots 
opened into rings. My nacohora is the only one showing this marking, 
and it does not appear to agree otherwise with apygeUis. 

Bo. 1. BOKASlIS, mw tpMlM. 

Small, nearly white, the male without modification^ at base of 
antenna; costal dots of fore wing confused, at base reaching to sub> 
costal vein; lines slender; ground color not much shaded with dark; 
space between outer and subterminal lines moderately wide, narrowly 
reaching costa but cut off from inner margin; discal dots of both 
wings with the centers nearly occluded. Expanse, 11 mm. 

Cotypes. — Two males. No. 16129, U.S.N.M.; Corozal, Canal Zone,' 
March, 1911 (Busck); Taboga Island, February, 1912 (Busck). 
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Ho. 2. SPARSAUS, new tpteitt. 

Medium eized^ faintly straw-yellow tinged; costal dots of fore wing 
small and sparse, on costa only, separated by twice their own diam- 
eters or more; lines moderate; ground color shaded with dark along the 
margins of both wings; space between outer and subtorminal linos 
moderately wide, narrowly I’oaching costa and indistinctly so the 
inner margin; discal dot of fore wing of two lines joined by a bar, of 
hind wing solid. Expanse, 12 mm. 

Type, — Female, No. 16130, U.S.N.M.; Trinidad Kiver, March, 
1912 (Busck). 

Ho. 3. APPROPRIALIS, new epeclee. 

Medium sized, pale straw yellow; costal dots of fore wing numerous 
and rather dense, those near base reaching subcostal vein; lines 
moderate, distinct; ground color strongly shaded wnih brown along 
the margins of both wings, not elsewhere; space between outer and 
subterminal lines moderately wide, narrowly reaching the cost a and 
indistinctly so the iimor margin; discal dot of forci wing closed above 
and crossed by a central bar, of hind wing small, solid, forming part 
of the mesial line. Expanse, 13-14 mm. 

Cotypes . — Two females, No. 16131, U.S.N.M.; Trinidad Kiver, 
March, 1912 (Busck). 

I associate with those the unidentified male from Costa Rica 
(Banana River, March, 1907, W. Schaus) without modification at 
the base of the antennas. 

Ho. 4. DIFFSRSHTIALIS, new epeclei. 

Medium sized; pale straw yellow; costal dots small, but rather 
numerous and dense; lines very fine and open, the marginal shade 
slight, giving a general pale, unshaded appearance; space between 
outer and subterminal lines wide, reaching costa and margin; orbicular 
annular, semidetached from the inner line; discal dot closed above 
and with central bar, of hind wing not quite occluded and detached 
from the inner line. Expanse, 13-14 mm. 

Cotypes . — ^Four females. No. 16132, U.S.N.M.; Corozal, Canal 
Zone, July, 1912 (J. Zetek, C. P. Crafts), November, 1912 (C. P. 
Crafts). 

Ho. S. DSHSALIS, now fpocioo. 

Small, pale straw yellow, shaded with ocher-brown beyond the 
discal mark; costal dots dense, regular, reaching subcosta, where 
there is a longitudinal shade; ground color slightly irrorated and with 
patches of dark brown sha^g at origins of discal venules of both 
wings, the marg^al shading broken up into patches; space between 
outer and subterminal lines moderately wide, reaching costa; discal 
dot of fore wing lunate, aimular, of hind wing solid. Expanse, 1 1 mm. 

Type. — ^Fen^, No. 16133, U.S.N.M.; Taboga Island, February, 
1912 (Busck). 
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No« 6. NACOBORA, new 

Rather larger than the otherB and with broader, squarer wings; 
white, tinged with sordid creamy; costal dots small, sparse, the basal 
three distinctly annular; lines slender, blackish, the inner running 
within the orbicular instead of joining it above; reniform widely 
annular; marginal shade represented by a few dots only, the sub- 
terminal line faint and running close to the outer line above. Hind 
wing with discal dot narrowly annular; a dusky shade between the 
inner and outer lines; termen as on fore wing. Expanse, 14 mm. 

Type. — Female, No. 16134, U.S.N.M.; Trinidad River, Juno, 1912 
(Busck). 

BOCCHORIS BDAPHODRSPTA. naw speeiM. 

Rather small, the wings narrow and acute at apex; antennse of 
male without basal modification; white with irrorations and shades 
of pale creamy brown; thorax and base of fore wing heavily and 
densely dotted with black; lines slender, <hirk, the inner straight, 
upright, outer oblique, runnmg in along vein 2 to a sinus, then to 
inner margin; discal mark solid; a faint subterminal browiiish shade; 
two blat'k dots on the costa subapicully. Hind wing with solid 
discal dot, with black shade thence to inner margbi; two outer lines 
joining near costa, roundedly and widely separated mesially, then 
close and parallel on inner tliird; a brown subterminal shade, espe- 
cially toward apex. Expanse, 11.5 mm. 

Type. — ^Male, No. 16135, U.S.N.M.; Porto Bello, May, 1911 (Busck). 

BOCCHORIS INVIDIOSA, new tpeciee. 

A larger species than the preceding, the wings rather narrow and 
square at tip; whitish, lightly tinted with straw color, the brown 
marginal shade dark and continuous on fore wing, paler and scattered 
on hind wing; linos slender, the outer finely denticulate, both on its 
outcurve below costa and before the retreat along vein 2 ; similar on 
hind wing, straight only from vein 2 to tomus; costal dots small, 
annular, well spaced, less than twice their own diameters apart; 
reniform open above and below, without cross-bar; on hind wing 
widely annular with a slightly curved lino running to above tomus. 
Ejppanso, 18 mm. 

Type. — Female, No. 16136, 1T.S.N.M.; Trinidad Kiver, May, 1911 
(Busck). 

Nearest to Guen4e’s characterization of apygalis of any before me. 
The specimens in the collection allied to this (one species of two 
females from French Guiana, one species of three males and four 
females from Aroa, Venezuela) were all placed under HUeUhia 
decoatalia Guen4o, on general appearance, evidently, as they differ 
in venation, while none bear identification labels. There are evi- 
dently a considerable number of allied species in this group, and 
apygalia con only be positively identified from Colombian material. 
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BOCCBORI8 RHXHABALXS, IMW nwctot. 

Closely allied to B. rhealia Druce; smaller, whiter, the subterminal 
line on both wings straighter, not forming two arcs as in that species; 
the inner line of fore wing is very slender and faint whereas it is as 
distinct as the others in rhealis. Expanse, 13 mm. 

Type. — ^Female, No. 16137, U.S.N.M.; Cabima, May, 1911 (Busck). 
I have placed rhe^is and magivaT/is Guen^o in Bocclioris instead of 
Nacoleia as done by Hampson, because I think the front of the head 
might as properly bo described ^'flat and oblique as ‘‘rounded/' it 
being of an ambiguous shape, and by so doing I associate these species 
with the others which they resemble in markings. 

PILOCROCIS INFUSCAUS G«eii6«. 

1. Tabomilla, Canal Zone, May, 1907 (Busck). 

PILOCROCIS INOUINALIS Ouen6e. 

1. La Chorrera, May, 1912 (Busck). 

PaOCROCIS ANORMALIS Oueofte. 

5. Trinidad Kivor, March, 1912 (Busck); La (Chorrera, May, 1912 
(Busck); Corozal, Canal Zone, July, 1912 (J. Zotek), August, 1912 
(C. P. Crafts). 

PILOCROCIS COLLU8TRALI8 Mltoclilw. 

1. Cabima, May, 1911 (Busck). 

PILOCROCIS RAMBNTAUS Lederer. 

4. Taboga Island, June, 1911 (Busck); Corozal, Canal Zone, July, 
1912 (J. Zetek), November, 1912 (C. P. Crafts). 

PILOCROCIS CYCLOSTIOMA, new epedee. 

Palpi with the scaling moderate and separate on the joints, the 
third joint rather long, tufted in front, the tuft even, not triangular; 
scaling of first joint white, the others brown. Wings blackish brown; 
Unea dark, the inner curved, rather oblique; reniform amiular, orbicu- 
lar a dot; outer lino excurved over discal nervules, retracted by vein 
2 to below reniform. Hind wing with mesial lino resembling outer of 
fore wing but less retracted; discal mark only a trace. Expanse, 
24 mm. 

Type. — Female, No. 16144, U.S.N.M.; Trinidad Kiver, June, 1912 
(Busck). 

PILOCROCIS RX7HATALI8. imw •ptdw. 

Palpi broadly scaled, the scales of second joint projecting triangu- 
larly at tip; third joint minute with a little triangular tuft. Blackish 
brown, a little bronzy; lines dark, the inner obscure; outer line rather 
broad, incurved along vein 2; reniform solid, black, distinct. Hind 
wing with mesial line nearly regularly curved, but slightly, if at all 
disturbed at vein 2. Lower half of abdomen and legs white, the 
front tibia dark at tips. Expanse, 20 mm. 

Ootypes. — ^Two femalas, No. 16146, U.S.NJM[.; Corozal, Canal Zone, 
May, 1912 (Busck), August, 1912 (C. P. Crafts). 
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PILOCROCIS MODSSTAtlS Sehitii. 

2. La Chorrera, May, 1912 (Busck). 

PILOCROCIS CRTPTAUS Druce. 

1. Trinidad Kiver, March, 1912 (Busck). 

PlLOCtlOCIS termutaus Docmn. 

1. Alhajuolo, April, 1911 (Busck). 

mOCROCIS DBCORA, now ■poclei. 

Palpi shortly and closely scaled, the third joint distinct, its frontal 
tuft very short; first joint white below and a little white only on 
second. Fore wing of male without modification of costa. Lines as 
in P. Cora Dyar, without any white edges; orbicular present, nearly 
as distinct as reniform. Wings broad, as in cora. Expanse, 30 mm. 

Type, — Male, No. 16143, TJ.S.N.M,; Oabima, May, 1911 (Busck). 
Also a male from Guapiles, Costa Pica, November, 1907 (W. Schaus), 
and a female from Peru, the former labeled infuscalis Guen6e, but 
differing in the palpi as well as the larger size. 

PILOCROCIS CHLORISAZJS Walker. 

3. Trinidad River, March, 1912 (Busck); Corozal, Canal 2!k>ne, 
April, 1911 (Busck), and November, 1912 (C. P. Oafis). 

SPILOMELA tlMBRlAURAUS Oueilie. 

7. La Chorrera, May, 1912 (Busck); Trinidad River, March and 
June, 1912 (Busck); Corozal, Canal Zone, August, 1912 (C. P. Oafts). 

SPILOMELA PCBOKXALIS Dnioe. 

1. Cabima, May, 1911 (Busck). 

SPILOMELA PBRSPXCATA Fabriclas. 

13. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Corozal, Canal Zone, March, 1911, and May, 
1912 (Busck); Tabemilla, Canal Zone, May, 1907 (Busck); Alha- 
juelo, April, 1911 (Busck); La Chorrera, April and May, 1912 (Busck); 
Cabima, May, 1911 (Busck); Trinidad River, Juno, 1912 (Busck). 

SPILOMELA D1SCORDENS,imw tpeciM. 

Wliite, marked with brown as in perspicata Fabricius with the 
following differenced Two inner lines instep of three, the outer one 
obsoletely furcate on costa; outer line forming a regular zigzag, not 
divided by vein 2, its upper lunb outwardly oblique; terminal brown 
space with a pale ray finm tomus to near middle. Hind wing with 
submarginal line not fused to the middle one, but broken off. Ex* 
panse, 21 mm. 

Cotypes . — ^Two males, two females, No. 16146, U.S.N.M.; Corozal, 
Canal 2k>ne, July, 1912 (J. Zetek), November, 1912 (C. P. Crafts); 
Porto Bello, Febraary, 1911 (Busck); Cabima, May, 1911 (Busck). 
Also a male and two females from the Ouianas (W. Schaus). 
MBSOCOXIDTLA CONCORDAUS BUbiMr. 

26. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February and March, 1911 (Busck); Taboga Island, February, 1912 
(Busck); Corozal, Canal 2k>ne, May, 1912 (Bxisck). 
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MBSOCOnOTlJi TARSDASBAUS BuafMA. 

1, LaChorrera, May, 1912 (Btisck), 

CONCBYLODBS 8ALAMZSAU8 Drm 

3. Taboga Island, February, 1912 (Busck); Oorozal, Canal Zone, 
April, 1911 (Busck); LaChorrera, May, 1912 (Busck). 

CONCHTLODBS PLATINAXJS Ouente. 

6. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck); 
Corozal, Canal Zlone, July, 1912 (J. Zetek). 

COKCHTLODES OVULALIS 

20. Corozal, Canal Zone, March, 1911 (Busck), Jul^", 1012 (J. 
Zetek, C. P. Crafts), November, 1912 (C. P. Crafts); Trinidad River, 
March, 1912 (Busck); Alhajuelo, April, 1911 (Busck). 

PHRTOANODES VARIAUS Walker. 

5. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone, June, 
1912 (Busck). 

PHRYOAEODBS AI3IREKALXS Bampion. 

2. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone, 
April, 1912 (Busck). 

PBRYGANODES MILVALIS Druce. 

1. Trinidad River, June, 1912 (Busck), 

PRRYGAMODB8 IKSOLUTAU8 Mtechler. 

2. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone, 
June, 1912 (Busck), 

PRRYGANODES HUMBRALI8 GuenAe. 

3. Trinidad River, March, 1912 (Busck). 

PHRYGANODES PROLOKGAU8 Gueii^e. 

9. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River, 
March, 1912 (Busck); Porto Bello, April, 1912 (Busck); Cabiraa, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, 
Canal Zone, July, 1912 (J. Zetek). 

PBRYOAKODES ORIGIIIAUS Lodent. 

2. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1911 (Busck), • 

PBtRYGANODES S1M1ALI8 

2. Corozal, Canal Zone, June, 1912 (C. P. (drafts), July, 1912 (J. 
Zetek). 

PBRYOAKODES MARTYRAItS Ltderer. 

1. Trinidad River, March, 1912 (Busck), 

PBRYOAKODES €:ZJBlfEKTAUS Schaui. 

1. Cabima, May, 1911 (Busck). 

DtCBOGAMA SMITHD MOwhler. 

1. Taboga Island, February, 1912 (Busck). 

DICHOGABfA BSRGH Mttffchtor. 

2. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
March, 1911 (Busck). 
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If ACOLSIA ACUTAlfOULAUS SnaUen. 

3. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July, 
1912 (C. P. Crafts). 

If ACOLEIA CRAFTSIAUS. new epeciae. 

Pattern and color of N. a/yatangv2<M8y but differs in detail; Inner 
line straighter, nearer the base; orbicular round, detached from costa; 
renifomi attached to outer line below, closed at both ends; outer line 
upright above, flexuous, not arcuate; aubmarginal incurved at sub- 
costal and submedian; no subapical dot. Hind "^ing with the lower 
segments of tlie lines arcuate, not looped, no yellow filling; outer 
line incised subcoslally. Expanse, 12-14 mm. 

Cotypes , — Three specimens. No. 16138, U.S.N.M.; Corozal, Canal 
Zone, July, 1912 (J. Zetok, C. P. Crafts). 

Near Nacoleia (Bocchoris) minima von Hedomann from Jamaica. 

NACOLBIA MARGINAUS. new tpeclet. 

Patti^rn of craftsialw, but the linos and margin suffxised with ocher 
gray, leaving the ground color as wliite patches; sub terminal line of 
both wings further from the maigin than in craftsialiSj forming a 
broad ocher-gray border, reaching almost to tennen. Expanse, 
14 mm. 

Type, — Male, No. 16139, U.S.N.M.; Corozal, Canal Zone, July, 1912 
(J. Zetek). 

NACOLBIA CANACBAU8 Walker. 

3. Cabima,May, 1911 (Busck); Taboga Island, June, 1911 (Busck); 
Trinidad River, June, 1912 (Busck). 

NACOLBIA LXTNTTLALIS Httbner. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck) . 

NACOLBIA DOR1SALI8 Welker. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck) . 

NACOLBIA BRUNNBSCENS.]tew tpeclee. 

More distinctly bFown than lurmlalis or dorisalia Walker. Lines 
the same, but the outer line white only at costa; no white line before 
the marginal line. Expanse, 28 mm. 

Type, — Female, No. 16140, U.S.N.M.; Trinidad River, June, 1912 
(Busck). 

Judging by males from Costa Rica, which, though labeled dorisalis 
Walker, are apparently this species, the male has the anal angle of 
hind wing abbreviated and hairy, the hind tibias curved, with a pro- 
jecting point of scales at tip; ventral valve at base of abdomen with 
tuft of hairs at tip. 

NACOLBIA NANNALIS, SMw apMlts. 

Blackish; fore wing more brownish centrally; lines slender, white, 
the iimer curved; outer line broader on costa, a little outcurved 
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beyond cell, oblique below; diaoal mark narrow, oblique, white; a 
dotted white line before the double black marginal line. Hind wing 
with the inner line curved, white, at about the inner third, followed 
distantly by a bluish duplicating shade; subterminal white line more 
continuous than on fore wing; fringes whitish. Expanse, 14 jmn. 

Type. — Female, No. 16141, tJ.S.N.M.; La Chorrera, May, 1912 
(Busck). Also another, apparently the same, but worn, Corozal, 
Canal Zone, March, 1911 (Busok). 

No male is at hand. The species may be recognized by its very 
small size and the unusually basal position of the line on hind wing. 

NACOLBIA mmCATA rabriclua. 

14. Taboga Island, June, 1911 (Busck); Corozal, Canal Zone, July, 
1912 (J. Zetck), August and November, 1912 (C. P. Crafts). 

HACOU^ XANTHODTSAIVA. new spedes. 

Fore wing reddish brown, the lines as in indicata F abricius, but faint, 
the outer denticulate. Hind wing fuscous shaded, the lines faint. 
Outer margin of fore wing straight from apex to vein 3, then roundedly 
prominent; fringe yellow, blackish at the prominence; a faint double 
terminal line. Hind wnng with the fringe yellow, interlined with 
brown, interrupted at submedian fold. Expanse, 19 mm. 

Type. — Female, No. 16142, U.S.N.M.; Trinidad River, June, 1912 
(Busck). 

Mr. Schaus sent two females from Costa Rica labeled N. indicata 
Fab. 9 but I have numerous females of that species agreeing en- 
tirely with the males. 

NACOLBU PBRSmUAUS WalkAr. 

1. Corozal, Canal Zone, August, 1912 (C. P. Crafts). 

HACOLBU STVOXALIS Bampwni. 

4. Taboga Island, February, 1912 (Busck) La Chorrera, May, 
1912 (Busck). 

NACOLBIA PBLBAUS W«lk«r. 

4. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911 
(Busck); Cabima, May, 1911 (Busck). 

NACOLBIA XANTHIALZS Ottente. 

3. La^Chorrera, May, 1912 (Busck); Corozal, Canal Zone, August, 
1912 (C. P. Crafts). 

NACOLBIA VBRITALZS, new ipMlM. 

White, with slight bronzy brown tint; lines slender, blackish, the 
inner gently curved ; outer line wavy from costa tomus, then recurved 
to below reniform and again to inner margin; orbicular and reniform 
annular. Hind wing with median segment of outer line projected, 
touching the margin beyond tornus; a terminal row of dose dots on 
both wings. Expanse, 15 mm. 

Catypea . — Two specimens, selected from a series of 11, No. 16149, 
U.S.N.M.; Trinidad River, March, 1912 (Busck); Alhajuelo, April, 
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1911 (Busck); Porto Bello, April, 1912 (Busck)'; Cabima, May, 1911 
(Busck); La Chorrora, May, 1912 (Busck). 

Allied to N. lacertalia Guen6e, L. coluhralis Guenfie and L. hatrachiaUs 
Guen6e, in markings, but those three species are properly refer- 
able to the genus Stenia in the NymphulinsB, whereas the present 
species as a true Nacoleia. 

NACOLEIA STKIflALIS OuenAe. 

40. Paralso, ("anal Zone, February, 1911 (Busck); Porto Bello. 
April, 1912 (Busck); Trinidad River, May, 1911 (Busck); Cabima, 
May, 1911 (Busck); La ("horrera, May, 1912 (Busck); Taboga Island, 
June, 1911 (Busck); Corozal, Canal Zone, July and August, 1912 
(C, P. Crafts). 

NACOLEIA SCHISTESEMALIS Hampton. 

7. Porto Bello, March, 1911, and May, 1912 (Busck); Corozal^ 
Canal Zone, April, 1912 (Busck); Cabima, May, 1911 (Busck). 

DICHOCROCIS SABATAUS Druoe. 

8. Cabima, May, 1911 (Busck). 

STLEPTA GORDIALIS Ouen^t. 

4. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
March, 1912 (Busck). 

SYLEPTA DIOPTALIS Walker. 

1. Trinidad River, March, 1912 (Busck). 

SYLEPTA STRIGICXNCTA Hampwm. 

6. Cabima, May, 1911 (Busck). 

One specimen is a male and has the brown border broader than in 
the females. 

SYLEPTA AMANDO Cmmor. 

2. Alhajuelo, April, 1911 (Busck) ; Cabima, May, 1911 (Busck). 

SYLEPTA ELEVATA Fabrictut. 

7. Alhajuelo, April, 1911 (Busck) ; Porto Bello, April, 1911 (Busck); 
Cabima, May, 1911 (Busck); La Chorrora, May, 1912 (Busck); Trin- 
idad River, March and June, 1912 (Busck). 

SYLEPTA SIUCALIS Oaen#e. 

5. Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck); Corozal, Canal Zone, August and November, 1912 (C. P. 
Crafts) . 

This species occurs also in the United States, and had been recorded 
under the (erroneous) name 8 . jluctuosalis Lederer.^ The larvss have 
been found on nettle in Florida. 

SYLEPTA IMBROOLIALIS. new tpecle 

Straw-yellow, suffused with brown; costa brown-shaded, as also 
morons of both wings; lines single, moderate, the inner curved, the 
outer denticulate, concave or nearly straight above, exserted over 

i BuU. 52, U.S.N.M., Ko. 4908.1. 1909. 

34648*— Proc.N.M.vol.47-~14 18 
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veins 2-5, running in along vein 2 faintly, forming a sinus, and below 
it a tooth on submedian; orbicular punctiform, renifonn lunate. 
Ilind wing with a spot at end of cell; mesial line similar to the outer 
of fore wing. Expanse, 24-26 mm. 

Cotypes. — Three females, No. 16160, U.S.N.M.; Corozal, Canal 
Zone, April, 1911 (Busck); La Chorrera, May, 1912 (Busck); Trini- 
dad River, Juno, 1912 (Busck). Also 13 specimens from French and 
Dutch Guianas and three from Aroa, Venezuela (Schaus collection). 
One of the latter is labeled %Pachyzancla mgrotalis Zoll. $ ’’ by Sir 
G. F. Hompson, but the palpi do not seem to me to agree with those 
of Pachyzancla. The specimen examined by Sir George has the palpi 
broken, but anyway the specimen is very much too laige for the 
female of mgrotalis, of which I have many of the same size tis males. 
The present species is near S. silicdlis Guen6e, but the markings darker 
and more clearly written, the costa also dark. 

SYLSPTA LATICALIS Z^erer. 

1. La Chorrera, May, 1912 (Busck). 

8TLBPTA CALANTICALIS Dnice. 

2. Taoga Island, February, 1912 (Busck); Alhajuelo, April 1911 
(Busck). 

SYLBPTA BXCBI.SAL1S Schaus. 

1. Trinidad River, March, 1912 (Busck). 

PILBTOSOMA NOVALtS Walker. 

2. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

Two entirely different imsects have been under this name in the 
collection, one from Ecuador, identified by Schaus, the other from 
French Guiana, identified by Hampson. The Panama specimens 
agree with th^ one from French Guiana, and I have accordingly 
accepted Hampson^s identification of the species. 

PILBTOSOMA THIAUS, new ipeciea. 

A little larger and broader-winged than novaUs, the male antennae 
with a thickening bearing short hairs near the middle, the anal 
tuft very small and brush-like, inconspicuous; outer margin of 
fore wing quite straight, with a small notch at end of submedian 
fold. Color os in novalistvnd equally without markings, the darker 
patch at anal angle of hind wing somewhat larger and a little less 
contrasted. Expanse, 32 mm. 

Type. — Male, No. 16147, U.S.N.M.; Corozal, Canal Zone, March, 
1911 (Busck). 

PUBTOSOMA AROOPONALIS, new epedeii. 

Wings broad, the outer margin rounded below, without notch; 
male antennce minutely ciliate, unmodified; anal tuft large and 
rather long, but nothing like the enormous development of this 
structure in novalis. Brown-black with slight bronzy reflection; 
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lines showing only in traces; reniform small,' annular; inner and 
outer linos faintly pale, the outer looped under reniform, thence 
oblique and irregular to inner margin. Expanse, 27 mm. 

Cotypes . — Male and female, No. 16148, U.S.N.M.; Trinidad River, 
March, 1912 (Busck); Cabinia, May, 1911 (Busek). 

The lateral tufts at the base of the abdomen are very slight in this 
species, but I think enough to admit it to the genus. 

LYOROPIA FUSCICOSTAUS Hampton. 

5. Cubima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
(\irozal, Canal 2k)ne, July, 1912 (J. Zetek). 

LYOROPIA LELBX Cimmer. 

9. Paraiso, Canal Zone, January and February, 1911 (Busck); 
Trinidad River, Maich and June, 1912 (Busck); C/orozal, Canal Zone, 
April, 1911 (Busck); Porto Bello, April, 1911 (Busck). 

LYOROPIA UNICOLORAUS Ouen^o. 

2. Trinidad River, March, 1912 (Busck); Porto Bello, June, 1912 
(Busck). 

LYOROPIA OBRmUSALlS WtlFtr. 

1. Corozal, Canal Zone, November, 1912 (C. P. (Vafts). 

LVGROPIA ALTTEMERALIS. new tpeclet. 

Fore wing pointi^d at apex; yellow; a double marginal lino, the 
inner segmenti dotted on fore wing; fringe brownish; a dot on costa 
iixid inner margin near base; inner line straight, forming a dot on 
costa; reniform annular; outer line wavy above, bent in along inter- 
space 2~3, slightly wavy again to inner margin. Hind wing wdth a 
similar lino. Palpi with black rings at the ends of the first and 
second joints, the latter broadly broken on the outer side. Fore 
tarsi white, a black band at apex of tibia and first tarsal, tip of third 
ami all of fourth black. Expanse, 21 mm. 

16165, U.S.N.M., selected from a series of 6, Cabima, 
May, 1911 (Busck). Also one male, Geldorsland, Surinam River, 
Dutch Guiana, labeled cemalis Gutm^e. 

Allied to cemalis Guenfie and bipunctalis Hampson; differing 
from both in the coloration of palpi, from the former also in wing 
shape and from the latter also in size and imnular reniform. 

LYOROPIA CHROMAL18 Ouenle. 

2. Trinidad River, March, 1912 (Busck). 

LYGROPU LXIALIS Dofiiiil. 

3. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912 
(Busck). 

LYOROPIA C08M1A, new epedei. 

Bronzy brown-black; fore wing with a costal yellow half-bar on 
outer fourth; a double spot in cell, conjoined below and touching bn 
oblique broad half-band near base of inner margin. Hmd wing 



276 


PROOSimiNOS OF THB NATIONAL MUSEUM, 


vou 47. 


yellow at base, the edge of the color cleft by a small discal mark 
fused to the outer dark area. Expanse, 16 mm. 

Cotypes, — Two specimens, selected from a series of 17, No. 16161, 
U.S.N.M.; Porto Bello, March, 1912 (Busck). 

Allied to L, imparalis Walker from Jamaica.^ 

LTOROPIA BRTTHROBATHRUM, new species. 

Bronzy broAVii-black, a little grayish; fore wing with white costal 
two-thirds bar on outer third and white one at inner third, not 
attaming costal edge; base stained with dark red on lower portion. 
Hind wmig wdiitlsh at base, stained wdth dark red, the whitish 
area not quite including a discal mark of the ground color. Ex- 
panse, 15 mm. 

Type,- 10162, IJ.S.N.M.; selected from a series of 2S; Corozal, 
Canal Zone, April, 1911 (Busck). Other from Paraiso, Canal Zone, 
February, 1911 (Biisck); Taboga Island, February, 1912 (Busck); 
La Chorrera, April, 1912 (Busck); Trinidad River, June, 1912 
(Busck); Corozal, Canal Zone, June, 1912 (C. P. Crafts). One of 
the specimons taken by Mr. CVafts htus the markings of both wings 
yellow at base instead of rod. 

LYGROPJA MURINALIS Scbsus. 

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, Julv 
(J. Zetek) and Aiigust, 1912 (C. P. Crafts). 

AOATHODBS DBSIGNALIS Giiento. 

2. Porto Bello, March, 1911 (Busck). 

GLYPHODBS NITIDALIS Cramer. 

1. Porto Bello, February, 1911 (Busck). 

OLTPHODBS LATILIMBALIS OuenCe. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

As determined by Mr. Schaus from Costa Rican specimens (J/itilinrv- 
balis Guen6ii ^contacialis Dognin), but not the latilimhalis of his 
Guiana collections, nor the contactalis labeled by Mr. Dognin. In 
the present form, the spot on fore wing is very much larger (tofiZim- 
halis is ^‘assez petite and has no oblique prolongation below (as 
in corUactalis), The band on the hind wing also is much wider. 
This is evidently a race, if not a good species. The name epime- 
trails is accordingly proposed. 

I Two species before mo from the (lUianas are closely ailed, and may be characterkoil here. 

LYGROPIA GLAPHYRA, new species. 

Broniy brown-black; fore wing with a small yellow costal vspot at outer third; a narmw band at basal 
third, not attaining costa, bent below cell at ri^t angles toward base and Joining some dJfXused yellow 
on inner margin. Hind wing narrowly yellow at hose. Expanse, 12 mm. 

7'ppe.— No. KilM.U.S.N.M.; 8t. Laurent, Maroni lUvor, French Oulona, September, 1904 ( W. Sclmus). 

LYGROPIA mSARCHB, new species. 

Fore wing bronsy brown; two erect yellowish white bars, one costal at outer third, the other at Inner 
third, not attaining costa or inner margin. Hind wing whitish oostally at base. Expanse, 13 mm. 

Cblfprs.—Two specimens, selected from seven. No. 10154, U.S.N.H.; Cayenne, French Guiana, lime, 
1904 <W. Schaus). 
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Type, — No. 16156, U.S.N.M. Besides the type, six are before me 
from Costa Rica (W. Schaus) and one from Coatepoc, Mexico (R. 
Miiller). 

OLYPHODSS AROUTA Lederer. 

9. Taboga Island, February, 1912 (Busck); Trinidad River, 
March and dime, 1912 (Busck); Corozal, Canal Sione, March, 1911 
(Busck), July, 1912 (J. Zotok, C. P. Oafts). 

OLYPBODES PtUMBIDORSALIS Ouen«e. 

1. Paraiso; Canal Zone, F(3bruary, 1911 (Busck). 

OLYPHODSS LUCIDALIS HObner. 

3. La Chorrcra, May, 1912 (Busck); Corozal, (knal Zone, July, 
1912 (J. Zetek). 

GLYPHODES HYALINATA LlmuBUt. 

3. Porto Bollo, March, 1911 (Busck); La Chorrera, May, 1912 
(Busc‘k); Corozal, Canal Zone, July, 1912 (J. Zetek). 

GLYPHODES INFIMALIS Ouen6e. 

23. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts). 

Of the above, five are of a variation with the marginal band broader, 
that of fore wing more concave. The variation is gradual in the five 
specimens, and the size is the same. It approaches modialis Dyar, 
but the broadening of the bands is not so gieat, while the size is not 
incre<is(»d. 

GLYPHODES BUSCXI. new speclee. 

Translucent yellow; fore wing with a broad costal band of bronzy 
brown, irregular on lower edge, with a dot at bases of veins 3-5; outer 
border broad, with sinus centrally. Hind wing with broad curved 
oukM* border narrowing to tornus. Thorax black-brown; abdomen 
pale ocher brown, anal scales black. Expanse, 25 mm. 

Cotypes,- Two males. No. 16157, U.S.N.M.; Porto Bello, February, 
1911 (Busck). 

Near niiidal^is Cramer, but the yellow of fore wing runs to the base. 

GLYPHODES AMCEOSTALtS Gu«n*«. 

1. Taboga Island, February, 1912 (Busck). 

GLYPHODES JAIRUSAUS Walker. 

1, Porto Bello, April, 1911 (Busck). 

GLYPHODES AUSOIOA Cramer. 

4. Porto Bello, February, 1911 (Busck); Alhajuelo, April, 1911 
(Busck); Taboga Island, June, 1911 (Busck). 

GLYPHODES S1B1LLAL18 Walker. 

2. Porto Bello, February, 1911 (Busck); Cabima, May, 1911 
(Busck). 

GLYPHODES CUMALIS Druce. 

1. Trinidad River, March, 1912 (Busck). 

CHOemOPHORA ADORNATALXS WarreiL 

1. Porto Bello, April, 1912 (Busck). 
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CROCmOPHORA ZINGHALIS Walker. 

3. (V)rozal, ( -anal Zone, July, 1912 (J. Zetek, C. P. Crafts). 

CROCIDOLOMIA PALINDIALIS Ouen6«. 

1. Porto Bello, March, 1911 (Busck). 

LBUCINOPES IMPEKIAUS Gaen4e. 

26. Porto Bello, February and March, 1911 (Busck); Cabinia, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Trinidad 
River, March and June, 1912 (Busck); (brozal. Canal Zone, July, 
1912 (C, P. Crafts). 

LBUCINODES ELEGANTALIS Guen4e. 

22. Paraiso, ('anal Zone, February, 1911 (Busck); Tabo^a Island, 
February, 1912 (Busck); C-abinia, May% 1911 (Busck); Porto Bello, 
April and May, 1912 (Busck); Trinidad River, March and June, 1912 
(Busck). 

Varies greatly in size. Some of those before me expand but 11 
mm. (normal size about 25 mm.) and the markings are more or less 
reduced or obliterated; but they can always bo told from im'perialis 
Gueu^'a^ by tlio long thiixl joint of the palpi. 

Variety PROPHETICA. new variety. 

In this form tlie black line beyond the dark basal area is straight 
and a little outwardly oblique instead of curved; the marginal mark 
is reduced to a gray shade with the black submarginal patch befoi’o 
it. Expanse, 17 mm. 

TyjK'. — No. 1015(S, IJ.S.N.M.; Trinidad River, June, 1912 (Busck). 
An exactly similar specimen from Avaiigarez, Costa Rica, July, 
1907 (W. Scliaus) is labeled irnperialis, but the thiid joint of the palpi 
is too long for that species.* 

M^ASTES GRANOALIS Ouen4e. 

4. Paraiso, Canal Zone, January, 1911 (Busek) ; Porto Bello, AprU, 
1912 (Busck); Cabima, May, 1911 (Busck). 

ANALYTA PUCILLA Druce. 

5. Paraiso, Canal Zone, February, 1911 (Bustk); Cabima, May, 
1911 (Busck); Porto Bello, May, 1912 (Busck). 

ANAtYTA SEMANTRIS. new tpMlei. 

Fore wing with an irregularly triangular yellow patch near middle 
of inner margin, the costa broadly blackish purple, the outer area 
suffused with led-brown; the costal edge is red-brown witli three 
incisions, followed by a broad purple band formed of a basal stripe, 
the very large and full orbicular and reniform (which touch) and 
another stripe to apex ; outer line black, slender, bordering the 

» This typo of markings is carried furtlier In - 

LBUCINODBS DISSOLVBNS. new epecieo. 

Inner line straight, very oblique, running to near middle of inner tnorgin: marginal mmrVlng in the 
tnolsion of outer margin brownish, not dm'ker than the dis&il shading, preceded by a small black at 
veins 6-0. KxiMmse, 24 mm. 

No. 10169, U.S.N.M.; Bt. Joan, Maronl River, French Guiana, March, 1904 (W. Sohaus); 
■Iso others, the smallest 14 mm. from French G uiona aiul one from Aroa, Venetuela (Sohaus ooUeotlon). 
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reniform and continued narrowly to inner margin along the edge of 
the yellow patch; no terminal marks. Hind wing white, yellow 
shaded at base, apex and over discal mark; outer line irregulai*, 
lightly oxcurvod centrally, broken into cusps, the most distinct one 
on submedian fold. Expanse, 17 mm. 

Cotypes . — Two females. No. 16160, U.S.N.M.; Trinidad River, 
March, 1912 (Busck). A male from St. Jean, Maroni River, French 
Guiana, April, 1904 (W. Schaus) is also before me. 

OMMATOSPnA NARCJSUSAUS Walker. 

2. Corozal, Canal Zone, July and November, 1912 (C. P. Crafts). 

SAMEODES DaSCTlCOLOR Dyar. 

2. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck). 
The male has the costa yellow Sameodes jlavihaccata Hampson ') ; 

in the female it is black and the markings are broader {^Pyrausta 
dUecticolor^ Dyar). Under the linmo flavibaccatOy Mr. Schaus sent 
three distinct species from his Costa Rican collections. The bright 
yellow one I take to be the rmljlatyihaccata and the name falls before 
the earlier dUecticolor. The reference to Sameodes instead of Pyrausta 
seems preferable. The two other species agree with specimens in the 
collection labeled Bocchoris insi^pidalis Ijederer and B. actealis Walker, 
respectively. I therefore transfer these two names from Bocchoris to 
Sameodes, as the palpi of the species seem structurally identical with 
those oi flamhaccatxi. 

SABffBODBS ACTEALIS Walker. 

5. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zetek), August and November, 1912 ((\ P. Crafts). 

All females, small and blunt winged in comparison with males. 
SABffSODBS ZOPHYRAUS Menu 

13. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Porto Bello, March, 1912 (Busck); Cabima, 
May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal 
Zone, August, 1912 (C. P. Crafts). 

MARUCA TBSTULAU8 Gcyer. 

108. Porto Bello, February and March, 1911 (Busck); Taboga 
Island, February, 1912 (Busck); Trinidad River, March and June, 
1912 (Busck). 

AZOCHI8 QRIPUSAU8 Walker. 

7. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera, 
May, 1912 (Busck). 

POLTORAMMODBS B JEUSCALIS l>ytr. 

4. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 


i Ann. Macr. Nat. HM., (8), vol. 11, 1913, p. m 
• Proo. V. S. Nat. Ifua., voi. 42, 1912, p. 103. 
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POLTGRAMMODSS OSTRSAUS GuMifte. 

14. Porto Bello, April, 1912 (Busck); Chorrera, April, 1912 
(Busck); Tabornilla, Canal Zone, May, 1907 (Busck); Cabtnia, May, 
1911 (Busck). 

POLTGRAMMODSS HERCUXBS Felder. 

5. Porto Bello, April, 1911 (Busck); Cabima, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck). 

POLYGRAMMODBS HIRTAUS Giieii6e. 

3. Trmidad Hivcr, March, 1912 (Busck); Alhajuclo, April, 1911 
(Busck); La Chorrera, May, 1912 (Busck). 

PACHYZANCLA PHJBOPTERALIS Ouen6e. 

45. Porto Bello, March, 1911 (Busck) ; Corozal, Canal Zone, March, 
1911 (Busck), July, 1912 (J. Zetok), August and November, 1912 
(C. P. Crafts); Trinidad River, March, 1912 (Busck); (yubima. May, 

1911 (Busck); Taboga Island, June, 1911 (Busck). 

PACHYZANCLA ASGROTAUS ZeUer. 

6. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Trinidad River, March, 1912 (Busck); 
Corozal, Canal Zone, November, 1912 (C. P. Crafts), 

PACHYZANCLA BIPUNCTALIS Fabrlclue. 

14. Porto Bello, February, 1-912, and March, 1911 (Busck); 
Corozal, Canal Zone, June (C. P. Crafts), July (J. Zetok, C. P. Crafts), 
August and November, 1912 (C. P. Crafts). 

PACHYZANCLA DISTINICTA Kaye. 

3. Trinidad River, June, 1912 (Busck) ; Corozal, Canal Zone, 
June and August, 1912 (C. P. Crafts). 

PACHYZANCLA XANTHOMBTA Hampton. 

6. La Chorrera, May, 1912 (Busck); (yorozal, Canal Zone, July, 

1912 (J. Zetek, C. P. Ci^ts). 

DIASBMIA RAMBURIALIS DuponcheL 

3, Corozal, Canal Zone, July, 1912 (J. Zetek), November, 1912 
(C. P. Crafts). 

LIOPASIA SIMPUCISSIMALIS. new apeciM. 

Fore wing carneous brown, irroratod with blackish; lines slender, 
blackish, the inner obliquely outcurved, the outer cronulato on its 
exserted medial portion; outer discal mark a powdery ringlet, inner 
similar, fainter ,or absent. Hind wing whitish, tinged with carneous 
brown on margin, in the male with blackish hairs on inner margin to 
tomus. Expanse, 36 mm. 

Cotypes. — ^Two specimens, selected from a series of nine, No. 16161 , 
U.S.N.M. ; Paraiso, Canal Zone, January and February, 1911 (Busck) ; 
also Porto Bello, May, 191 1 (Busck) ; Carom, Trinidad, Januaiy, 1911, 
''Bucere worm moth^' (F. W. Urich); Cayenne, French GKiiana, 
Februaiy, 1904 (W. Schaus). 

PBLTCTJBKODBS BIFXLALIS BunpMn. 

1. Corozal, Canal Zone, July, 1912 (J. Zetek). 
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PHLYCTiBNODBS HBLVIALI8 Walker. 

9. Taboga Inland, June, 1911 (Busck); Corozal, Canal Zone, July, 
1912 (J. Zotok, C. P. Crafts). 

Four males and five females. Subterminal line wanting; marginal 
shade widened at apex. Identified on the strength of a specimen 
from Jamaica, labeled by Mr. Schaus as compared at the British 
Museum, and of the accepted determination of North American 
specimens by Professor Fernald and othei’s. The males are normal, 
tlie females very small, l)ut seem correctly associated. 

PHLYCTJENODES AUTOCRATORALIS Dy«r. 

20. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, June 
(C. P. Crafts) and July, 1912 (J. Zetek, C. P. Crafts). 

Nine males imd eleven females. Subterminal line present, dentate, 
often confluent to marginal shade. Allied to the North American 
'tnancalis Le<lcrer, but the markings darker and more distinct, the 
subterminal line nearer the margin. Mr. Schaus labeled all his Costa 
Rican maierial mrni^^alisy including both this species and the pre- 
ceding, but I am in<dinod to consider the forms as distinct. 

PHLYCTJBI90DES BIFIDALIS Fabrtoliii. 

4. La (JJhorrera, May, 1912 (Busck); Corozal, Canal Zone, July, 
1912 (J. Zetek), November, 1912 (C. P. Crafts). 

PAGYDA APONIANALIS Druce. 

Pionea aponianalu Druce, Biol. Cent.-Amer., Lep. Het.. 1889, vol. 2, p. 557. 

.*}. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts). 

This falls in Pagyda Walker by Hampson^s tables. One specimen 
is a male and shows long and greatly swollen mid tibae, with a groove 
concealing a hair-pencil. 

BAOTARCHA EXOORAMMAUS, new eiMciM. 

Beddish brown, the discal area semihyaline, followed hj an 
oblique whitish band from outer fourth of costa to tomus; stig- 
mata large, dark, of the ground color. Hind wing semihyaline 
whitish, with narrow red-brown outer border. Expanse, 27 mm. 

Type, — Female, No. 16162, U.S.N.M.; La Chorrera, April, 1912 
(Busck). 

Allied to B. fttigrnosalis Warren. 

COirOYLORRHIZA VESTIGIAUS Otttn«e. 

46. La Chorrera, May, 1912 (Busck); Porto Bello, February, 1911. 
Eleven of the yellow form; the majority are gray. 

NOORDA ESMERALDA H«mpton. 

1. La Chorrera, April, 1912 (Busck). 

OONOPXONEA ASCHANALIS Druce. 

4. Trinidad River, March and June, 1912 (Busck); Corozal, Canal 
Zone, April, 1911 (Busck). 

PIONEA BICOLORAUS Ouenie. 

2. Corozal, Canal Zone, July, 1912 (C. P. Crafts); La Chorrera, 
April, 1912 (Busck). 



282 


PROaSSDINQB OP THE EATIOEAL MUSEUM. 


VDL. 47 . 


ntomu STLVZALXS Walk«r. 

1. Cabima; May, 1911 (Busck). 

PIONBA mCLUSALIS Walktr. 

1. Trinidad River, March, 1912 (Busck). 

PIONBA BUPALUSALI8 Walker. 

13. Taboga Island, February, 1912 (Busck). 

PlOIfBA TASmOALlS Guen^e. 

19. Paraiso, Canal Zone, Febniar}^ 1911 (Busck); (brozal, Canal 
Zone, April, 191 1 (Busck), Jnly, 1912 (J. Zeiek, C. P. ( -rafts) ; Cabinia, 
May, 1911 (Busck); Trinidad River, August, 1912 (Busck). 

PIONBA BXTTVIALIS Guen6e. 

3. Paraiso, Canal Zone, February, 1911 (Busck); (\)roz<U, C-anal 
Zone, July, 1912 (C. P. Crafts). 

PIONBA LAGUNALIS Schaua. 

2. Trinidad River, March, 1912. 

I do not detect any differences between this and a s|)ecinien in the 
collection labeled autocleaalis Walk. = type, Oxf., noUispin Led.^’ 

PIONBA VmOTINCTALIS Hampaon. 

27. Alhajuelo, April, 1911 (Busck); La Chorrera, May, 1912 
(Bus(h) ; Cabinia, May, 191 1 (Busck); Taboga Island, January, 1911 
(Busck); CorozaJ, f\anal Zone, May, 1911 (Busck), July, 1912 (J. 
Zetek, C. P. Crafts). 

PIONBA BELIALIS Dnice. 

0. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck); 
Ijsl Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1912 (Busck) ; 
Corozal, Canal Zone, July, 1912 (J. Zetek). 

PIONBA BXPUCALIS, new apaclea. 

Straw-color, dusted with fuscous, forming a shade along margin 
of fore wing and covering all of Rind wing but the costa; fringe 
doubly lined, appearing dark on both wings; costa narrowly dark; 
lines dark, the inner straight, slightly oblique; discal mark lunate; 
outer line denticulate, inbent above vein 2 to below reniform, then 
coarsely wavy to inner margin. Hind wing with the outer line running 
out close to margin, then far inward along vein 2 and arcuate to 
inner margin. Expanse, 10-20 mm. 

Ootypes . — Male and female, No. 16167, U.S.N.M.; Trinidad River, 
June, 1912 (Busck), male; Corozal, Canal Zone, April, 1911 (Busck), 
female. Also two females, one from the same place as the male 
type, the others Cabima, May, 1911 (Busck). 

PIONBA STHBNNTMALIS, iww tpeclei. 

Dull reddish, the fringe yellow; lines slender, obscure, the outer 
far out, incurved along vein 2; discal mark small. lEnd wing 
broadly whitish at base, the margin dull reddish and fringe yellow; 
a small dash across submedian fold. Expanse, 12 mm. 
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Type. — Male, No. 16168, U.S.N.M.; Cabima, May, 1911 (Busck). 
Also two others from Corozal, Canal 2^ne, July and November (C. P. 
Crafts). 

Allied to P. vimtinctdlis Hampson and P. decetialis Druce, nearest 
the latter but smaller and with pale base to the hind wing. 

PIOIfBA SPANTHISMA, new ipeclai. 

Straw-color, finely and densely irrorated with brown; lines lost 
in the genc^ral irroration except the outer, which is dark, punctiform, 
and excurvod centrally nearly to outer margin, followed by pale 
points of the ground color; in some specimens a tiace of inner line 
shows; discal mark lunate, faint; a row of terminal dark dots. 
Hind wing wliitish at base, terminally straw-color or j)alc fuscous 
with terminal dots as on fore wing. Expanse, 16 mm. 

7'ype, — Female, No. 1G166, U.8.N.M.; Taboga Island, February, 
1012 (Busck). Also 10 others from the same place and Alhajuelo, 
April, 1911 (Busck); Corozal, Canal Zone, April, 1911 (Busck), July, 
1912 (J. Zetek). 

PYRAUSTA MBLUNALIS Httbner. 

1. Paraiso, Canal Zone, February, 1911 (Busck). 

PYRAUSTA mSIONATALIS Ouen6e. 

IS. Paraiso, Canal Zone, Februarj", 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck), 
July, 1912 (J. Zetek, C. P. Oafts); Cabima, May, 1911 (Busck). 

PYRAUSTA CATONALIS Walker. 

0. lia CJfiorrera, May, 1911 (Busck); (Corozal, Canal Zone, Aj)ril, 
1911 (Busck); November, 1912 (C. P. Crafts). 

PYRAUSTA MOPSALIS Walker. 

7. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck); La CJiorrcTa, May. 1912 (Busck); Porto Bello, April, 1912 
(Bus(ik). 

PYRAUSTA FLAVIDAUS Gueii«e. 

1. Im Cliorrera, May, 1912 (Busck). 

PYRAUSTA AUALIS OntiiAe. 

1, La Cliorrera, May, 1912 (Busck). The identification is only 
provisional. 

PYRAUSTA RHODOCHROU,iiaw apeclaa. 

Fore wing dark rose-color, the lines fine, yeDowish, denticulate; 
inner broken above median vein, outer broadly excurvod above; a 
faint, dark, lunate discal mark; fringe fuscous; apex acute. Hind 
wing fuscous with a rose-colored patch on outer margin above sub- 
median fold. Body fuscous, abdomen with white segmental rings. 
Expanse, 13 mm. 

Type. — Female, No. 16163, U.S.N.M.; Corozal, Canal Zone, No-, 
vember, 1912 (C, P. Crafts). Also six others, same place and date. 




284 PROCHJjaDTNGB OF THB NATIONAL MTI8EVM, vol.47. 

PnUXTSTA LlOPAStALlS. ntw 

Wings with the margins nearly parallel, apex and tornus rounded; 
bright straw-yellow, more or less suffused with brown-gray, some- 
times completely; lines slender, brown, crenulate, the inner curved, 
the outer excurved centrally and approaching the outer margin; 
orbicular and reniform annular. In the pale forms tlie suffusion is 
reddish, in scattered patches; in darker ones the median space 
becomes solidly suffused; in the darkest ones tlio suffusion covers 
the whole wing uniformly, the lines being greatly obscured. Ilind 
wing pale at base with brown or fuscous tip. Abdomen with a white 
dorsal patch at tip in the male only. Expanse, 27 mm. 

Type. — Male, No. 1G1G5, U.S.N.M.; Trinidad Kiver, March, 1912 
(Busck), Also 11 others from the same place and date, except, 2 
which were taken June, 1912. 

Very close to P. rhodope ITampson from Cuba, but much less rc'd, 
of a clearer yellow ground, and generally largw. 

PYRAX7STA PLOIMAXIS, new speclet. 

Whitish, creamy, more strongly tinged with brown along the mar- 
gins; lines broad, blunnd, with scattering of black scalcis over tlie 
wings and in patch(is especially at middle of outer margin and tornus 
of fore wing and apex of hind wing; a dot at base of costa and one 
in cell near base; inner line with a blunt tooth on median and vein 1 ; 
orbicular punctiform, reniform eJliidical, solid; outer lino excurved 
mesially, retracted to reniform, wavy to inner margin; terminal dots 
small. Hind wing with discal dot, outer line, and terminal dots as 
on fore wing. Expanse, IG mm. 

Type. — Male, No. 16164, U.S.N.M.; Oorozal, Canal Zone, Novem- 
ber, 1912 (C. P. eVafts). Also nine others from the same place, 
April, 1911 (Busck), and August, 1912 (C. P. Crafts). 

TBGOSTOMA DINICHBALI8 Walker. 

3. Porto Bello, February, 1911, and April, 1912 (Busck); La Clior- 
rera. May, 1912 (Busck). 

STBNOPTYCHA PTSROPHORAU8 Walker. 

3. Taboga Island, February, 1912 (Busck); La Cliorrern, May, 
1912 (Busck); Trinidad River, June, 1912 (Busck). 

UNBODBS MONBTALIS X>9ar (^DIANALIS BampMii). 

9. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
March, 1911 (Busck), June, 1912 (C. P. Crafts), July, 1012 (J. 
Zetek, C. P. Crafts); Porto Bello, December, 1912 (Q. F. Cleveland). 

UNBODBS VULNnriCA Dyar (-BNCYSTAUS Hempm). 

13.^ Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zetek, C. P. Crafts). 

UBBODBS MBSODONTA Rampm. 

1. Corozal, Canal Zone, July, 1912 (C. P. Grafts). 

UNBODBS rONTBLLA HettpMO. 

4. Porto Bello, May, 1912 (Busck); Corozal, Canal Zone, Novem- 
ber, 1912 (C. P. Crafts). 


1 Four of the speolmena are vulnifka: nine seem roferable to tridenialU Hami)Son, but I Uoubt 

if the two lonnfl are ■peolfloally dietinot. 
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DIATHRAUSTA NBRXNALIS Walker, fotm ANOU6TBLLA Pyar. 

13. Paraiso, Canal Zone, January, 1911 (Biisck); Porto Bello, 
March, 1912 (Bnsck); Corozal, Canal Zone, March and April, 1911 
(BufiK'h), July, 1912 (C. P. Crafts, J. Zetek); (-ahima, May, 1911 
(Busck); Trinidad Itivcr, May, 1011 (Busok), 

PILSTOCERA BUFAUS Ouenfte. 

125. Porto Bello, February, 1912 (Busck); Tabogn Island, Feb- 
niary, 1912 (Busck); La ClioiTera, Ajml, 1912, and May, 1911 
(Busck); Coiozal, Canal Zone, April, 1911 (Busck), July, 1912 (C. P. 
Crafts, J. Zetek), and November, 1912 (C. P. CVafts); Trinidad 
Kiver, June, 1912 (Busck). 

PILETOCERA SIMPLICIALIS Bamos and McDunnough. 

15. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone, 
April, 1911, and May, 1912 (Busck), June, 1912 (C. P. Crafts); La 
Cliorrera, April, 1912 (Busck); Porto Bello, July, 1912 (Busck). 

Smaller, darker, and narrower winged than hufalis, the male with- 
out fovea in the cell. One specimen from Costa Rica has been labeled 
Stenia gelliasali/^ by Mr. Schaus, but not correctly, I think. 

PXLECOCERA STERCORAUS MKMhler. 

33. l^lraiso, Canal Zone, February, 1911 (Busck); Corozal, Canal 
Zone, March, 1911 (Busck), July and November, 1912 (C. P. Crafts); 
Porto Bello, April, 1912 (Busck); La Chorrora, May, 1912 (Busck); 
Taboga Island, June, 1911 (Busck); Trinidad River, Juno, 1912 
(Busck). 

More or less ocher shaded, the wings more sharply pointed at apex 
than in hvfalis Gucn6c. This name is given as a synonym of hjfalis 
by TTampson, but I believe that two species are clearly indicated. 
STENIA COSTALIS H«np«m. 

11. 'JVinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

STENIA COLUBRALIS Ott«ii6e. 

1. Cabima, May, 1911 (Busck). 

STENIA PULVBRALIS Druce. 

2. Cabima, May, 1911 (Busck). 

STENU RYPREROCHAUS, new epeclee. 

Similar to pylveralia Druce, but smaller, the apices of bpth wings 
with a largo blackish patch. Lines of hind wing well divided, form- 
ing two across the wing without trace of cross-lino. Expanse, 15 mm. 

Type. — No. 16173, U.S.N.M., selected from a series of fifteen; 
Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Trinidad River, March, 1912 (Busck). 
stenia DSCLIVAUS. new epeclee. 

Similar to 8. geUiasalie Walker, smaller, darker, the whitish outer 
line of hind wing distinct, sharply angled, touching the outer margin 
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in its outmost angle, not rounded, indistinct, not more or less with- 
drawn from the margin as it is in gettiasalis from Brazil. Expanse, 
13 mm. 

Type, — No. 16174, U.S.N.M., selected from a series of cloven spec- 
imens; Taboga Island, February, 1912, and Juno, 1911 (Busck); La 
Chorrora, May, 1912 (Busck); Aroa, Venezuela (Schaus collection). 

A larger race of this species from Costa Rice has boon identified 
as geUiasalia by Mr. Scdmus, but the markings of hind wing and the 
color agree with dedivalis. A form of this species occurs in th(^ West 
Indies, for which I propose the name indianalis, in whi(‘,h the mark- 
ings are very faint, hardly legible on either wing. The hind wings 
have a whitish tint toward base. Expanse, 13 mm. 

Type, — No. 16175, U.S.N.M., selected from 20 specimens, Santiago 
do (^uba, Cuba, Juno, 1902 (W. Schaus); Jamaica (Schaus collection); 
Culobra Island, Porto Rico, February, 1899 (A. Busck); Grenada, 
British West Indies (Schaus collection). 

STBNIA ACUMINALIS. new specleik 

A rather large form, brownish black shaded, with a slight ocherous 
tint, which comes out strongly on the costa in rubbed specimens; 
linos whitish, black edged, essentially as in gelliasalw. Hind wing 
black, whitish only on the costa, the linos as in declivalisj but softened 
and somewhat loss contrasted. Expanse, 14 mm. 

Type. — No. 16176, U.S.N.M., selected from nine specimens, lai. 
Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 (Busck); 
Corozal, Canal Zone, July, 1912 (C. P. Crafts, J. Zetek); Sbcola River, 
Costa Rica, September (W. Schaus). 

The (\)sta Rican specimen was labeled geUiasalis by Mr. Schaus, 
but it shows tlie characteristic pointed fore wing of this species. 

STENIA BLBCTALIS Walker. 

1. Trinidad River, March, 1912 (Busck). 

STSmA SAMBALIS. new speclea. 

Brown; fore wing with whitish markings, a patch at basal third 
cut by the median vein, a discal bar, a white band forming spots 
between the veins from suboosta to vein 1 , cut by tlie narrow outer 
line, which is wavy and bends inward along vein 2 to below the end 
of the cell. Hind wing whitish with brown outer border; a dark 
mark in the coll, yellowish spot at the end encircled with brown; 
outer line as on the fore wing, dislocated at vein 2; fringe pale with 
basal and central lines. Expanse, 20 mm. 

Type, — Female, No. 16177, U.S.N.M.; Corozal, Canal 2k)ne, 
August, 1912 (C. P. Crafts). Also 8 from the same place, July, 1912 
(J. Zetek), August and November, 1912 (C, P. Crafts), and 12 from 
French Guiana, March, April, June, July^ and August, 1904 (W. 
Schaus), of which one is a male, without modification of the antennee. 

mrMPaXJLA HBBMBASALIS Wallrar. 

118. Taboga Island, February, 1912 (Busck); Paraiso, Canal 
2kme, April, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Porto 




NO. 2050 . LEPlDOPTmA OF THE PANAMA OANAL ZONEI--DTAB. 287 

Bello, April, 1912 (Buack) ; Corozal, Canal Zone, Ma'rch, 1911 (Busck), 
July, 1912 (J. Zetek); Cabima, May, 1911 (Busck); Trinidad River, 
May, 1911, and June, 1912 (Busck); La Chorrera, May, 1912 (Busck); 
Arajan, 1911 (Busck). 

AROYRACTIS HARPALIS Snellen. 

13. AUiajuolo, March, 1912 (Busck); Trinidad River, March and 
June, 1912 (Busck);. La Chorrera, May, 1912 (Busck). 

AROYRACTIS NBCOMALIS, new species. 

Wliito; fore wing falcate, margin fulvous; a black dash at base of 
costa and inner margin and another dash on costa beyond (not a 
dot as in Jiarpalis); a dull fulvous shade parallel to the oblique middle 
line, both toothed on subcosta; outer line strongly looped out in its 
upper third, tlio loop filled above and below with fulvous. Hind 
wing with markings as in harpalis with the addition of a large black 
blotch beyond the discal mark. Expanse, 10 mm. 

Tj/p/’. — Male, No. 16194, U.S.N.M.; Corozal, Canal Zone, August, 
1912 fC. P. Crafts). Also four others, La Chorrera, May, 1912 
(Busck); Porto. Bello, April, 1912 (Busck); Alhajuelo, March, 1912 
(Busck). 

AROYRACTIS TICOlf ALIS. new species. 

Wliite; fore wing falcate, margin fulvous; a dot near base of costa; 
two on inner margin, the outennost the larger; inner line slender, 
irregular, blackish, nearly erect, with a faint inward duplication at 
c.osta; a blackish subapical triangle on costa with slender oblique 
line within it, narrowly joined to a large lunate mark before tornus. 
Hind wing (hnporfoct) with a black angled median half line and 
some black near tlie margin. Expanst^, 10 mm. 

Type, — Female, No. 16195, U.S.N.M.; 'lYinidad River, June, 1912 
(Busck). 

CATACLYSTA HAMIFBRALIS Hsmpson. 

18. Taboga Island, Februaiy, 1912 (Busck); Corozal, Canal Zone, 
March, 1911 (Busck), July, 1912 (C. P, Crafts); Porto Bello, March 
and April, 1911, and May, 1912 (Busck) ; Cabima, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck). 

CATACLYSTA BIJONALIS, new spates. 

Discal dot of fore wing solid, black, followed by yellow; costa 
nearly continuously brown shaded; inner lino oblique, preceded by 
yellow, followed by white, wliich cuts the costal shade; tool area 
filhxl by a curved yellow line, inclosing two patches of gray scales; 
outer and submarginal dashes wedge-shaped, converging below; mar- 
gin yellow, edged by fine dark lines. Hind wing with three yellow 
bands, the terminal black dots in double row, alternating. Expanse, 
9 mm. 

Ootypes , — Two females, No. 16178, U.S.N.M., La Chorrera, April, 
1912 (Busck). 
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CATACXTSTA ACU8TAJUS.new WMlm. 

White, very little yellow, the marks slender and open; costa brown 
with expansions at base, opposite inner line and about discal mark; 
inner line curved, slender, obsolete; a curved median lino arising 
from inner margin and directed below discal dash; the latter open, 
white, with two parallel dark linos; outer dash not joining submar- 
ginal dash, both directed toward torn us, where is a small yellow dasb 
above a gray streak; termen yellow, preceded and followed by fine 
gray lines. Hind wing white; a broken bent brown line across mid- 
dle; a pale yellow patch beyond cell; apex broadly pale yellow; ter- 
minal dots nearly fused, mixed with metallic violet scales. Expanse, 
14-16 mm. 

C'otypes . — Two females. No. 16179, U.S.N.M., Taboga Island, 
February, 1912 (Busck). Also one female, Alhajuolo, March, 1912 
(Busck). 

CATACLTSTA TBIUMPBAUS Seluiia. 

60. Taboga Island, February, 1912 (Busck); Trinidad River, 
March and June, 1912 (Busck); Alhajuelo, April, 1911 (Busck); 
Corozal, Canal Zone, April, 1912 (Busck); Porto Bello, April, 1912 
(Busck) ; La Chorrera, May, 1912 (Busck). 

The discal dot of fore wing is solid, brown, oblique. 

CATACLTSTA AUSPICATAUS Scbaui. 

12. Porto BeUo, February, 1912 (Busck); Cabima, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, Juno, 
1912 (Busck). 

Similar to triumphalia, but the discal dot of fore wing is pale, 
open, with a dark line on either side. 

CATACLTSTA OLTCTSALIS, mm ipMlM. 

White; a brown-gray patch at base of costa; an inwardly oblique 
dark inner band, rather distinctly duplicated by a slender line, not 
quite parallel; a blotch on costa, oblique, inclosing the narrow yellow 
discal bar, to a yellow patchy on tomus; submarginal band yellow- 
filled below; termen yellow, preceded by a dark line. Hmd wing 
with upright yellow bar across cell, followed by a gray line; a broad 
yellow discal area; terminal black dots in three groups of three each, 
mixed with metalUo violet scales and broken apical arc. Expanse, 
13 mm. 

Cotypea. — ^Male and female. No. 16180, U.S.N.M.; Trinidad 
River, March, 1912 (Busck). Also 11 others from the same place 
and date except one, Corozal, Canal 2ione, April, 1911 (Busck). 

Specimens of this species were determined as G. opulenicdia Lederer 
by Mr. Schaus from Costa Rican material, and they do not disagree 
markedly with specimens from French Guiana labeled by Mr. Sci^us 
“ofwlentoZis Lederer; diviadlia Walk., in B. M.” but from a specimen 
marked *‘opulentaU» lied.; diviadlia Walk.«»type'’ they do differ, as 
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that has the lower half of fore wing beyond outlelr line washed with 
yellow and a wide white space on hind wing before the terminal dots, 
which form but two groups. 

CATACLTSTA CABIMAUS, IMW IVMIM. 

Near odMialia, the markings heavier and less open; yellow color 
deeper, that at anal angle of fore wing forming an arc. On hind 
wing the yellow is orange tinted and forms a large area touching the 
marginal dots. Expanse, 22 mm. 

Type. — Female, No. 16181, U.S.N.M.; Cabima, May, 1911 (Busck). 

CATACLTSTA COMPUCATAU6, MW ipwlM. 

Basal area of fore wing brown on costa, white below, with a yellow 
dash; inner line curved across wing, preceded by white; costa brown 
from thence to outer wedge-shaped mark; disoal dot narrow, yellow, 
between two parallel dark lines; a sagittate dark mark above middle 
of inner margin; anal area yellow with a gray dash; subterminal 
wedge-shaped mark yellow-filled below; termen yellow, with dark 
lines bordering. Hind wing with a little gray near base of cell, slen- 
der median line, slight vacuolated yellow patch before the terminal 
black dots, which are fused, preceded by a broken black line and 
a distinct white space. Expanse, 15 mm. 

Type. — Female, No. 16182, U.S.N.M.; Porto Bello, February, 
1611 (Busck). 

CATACX.V8TA BRUHUBODOBA. MW (pMlM. 

Similar to C. triumpludie Schaus, but heavily shaded vrith brown; 
base of hind wing brown, the outer white line of fore wing narrow. 
In the females the brown generally extends over most of fore wing; 
in males, a larger yellow area is left about anal an^. White space 
before the terminal spots of hind wing is wider than in triumphaUs. 
Expanse, 13-19 mm. 

Cotypes . — ^Male and female. No. 16183, U.S.N.M.; La Ohorrera, 
May, 1912 (Busck). Also 15 others with additional localities Trini- 
dad River, June, 1912 (Busck); Taboga Island, February, 1912 
(Busck); C$.bima, Hay, 1911 (Busck). 

CATACXTSTA AnontOtBPTA, mw iVMlat. 

^milar to G. peroUdlis Schaus, but the abdomen without the dark 
band at base and none or but a trace of dark color at base of hind 
wing. Brown costal area much reduced as compared with perala~ 
taHs, the wing largely overspread with deep yellow; diSbal mark 
obU<jae, white, between two paraUel bars, the costa white, not dark 
beyond it. Hind wing largely deep yellow; two tilvery wUte marks 
across the cell wd mta base of submedian; generally a small white 
space before the large, fused, terminal black spots. Expanse, 10-12 
.max.' 

CkOypes.—ilais and female, No. 16184, U.S.N.M.; Trinidad River, 
Maioh and June, 1912 (Bosidc). Also 13 others from same place and 
8^^ 
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La Chorrera, May, 1M2 (Buack); Porto Bello, March, 1911, aad 
April, 1912 (Busck); Coroaal, CaoalZone, July, 1912 (C. P. Crafts). 

CATACLT8TA lOLSPTA* IMW ■p t rt w. 

Fore wing with the basal area orange yellow, crossed by a straight 
Bubbasal line; a broad inner band, narrowing toward inner margin, 
cut by a white dash on costa; costa beyond gray, widening to a quad- 
rate patch containing the pale, obscure discal dash; the rest of the 
wing orange yellow; on oblique outer white dash from costa, fol- 
lowed by a grayish triangle and a narrow white subterminal line, 
edged by fine dark lines; fringe gray; a metallic gray dash at tomus. 
Hin d wing orange-yellow; two metallic violet dashes across ceU; ter- 
minal spots large, condensed into three areas, each with a semicir- 
cular line within. Expanse, 14 mm. 

Type, — ^Female, No. 16185, U.S.N.M.; Porto Bello, March, 1911 
(Busck). 

CATACLTSTA XnnLUnBAUS, n«w ipMtot. 

Costa gray from base, apex white, crossed by a distinct dark gray 
obUque bar; inner area shaded with yellow; termen yellow; a gray 
dash at tomus. Hind wing irregularly yellow; teiminal dots fused 
with a small space before them. Expanse, 7 mm. 

Type, — ^Male, No. 16186, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

CATACLTSTA lOGIIOHALia iMW fpeclM. 

Fore wing broadly shaded with dark gray, solidly from base along 
costa, incompletely cut by a whitish inner line and outer dash; discal 
mark narrow, pale, oblique; some white before the yellow anal area, 
which is partly bounded by a broken dark arc; a slender white dash 
before the yellow termen, all boimded by slender dark lines. Hind 
wing broadly blackish shaded at the base, then yellow, cut by a white 
line; terminal dots somewhat irregularly placed in two rows on a 
violaceous ground, a small white space before. Expanse, 13-18 mm. 

Ootypes. — Male and female, No. 16187, U.S.N.M,; Chiriqriicito, 
April, 1907 (W. Schaus). Also four from same place and C^iqui, 
May, 1907 (W. Schaus). Mr. Schaus collected a series of this species 
in Costa Rica, but he labeled the specimens jalapalia Schaus. From 
jalapalis (miorizahalia Schaus) the present species differs conspicu** 
ously in a number of characters. O, mignondlis, rather, is allied to 
O, ama^hysfinct Schaus, but that has the dark basal areas vacuolated 
with white. 0. jalapaUa has no dark basal area on the hind wing. 

CATACLTSTA STMFaOHALia atw 

Fore wing nearly solidly blackish at base, followed by a white line, 
theqi a slender blackish one bent on submedian; median space whitisfi 
below, solidly bladdsh powdered on costa; outer line aigsag, foL 
lowed by two white oblique areas above and one below; between the 
two upper is the obHque dark discal dadh, sometimes prolonged and 
bent; foUowing area dark to the white erect subtenxuual ter*^ 
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men orange, separated by a slender line; fringe dark. Hind wing 
broadly blackish at base; then a white area traversed by a zigzag 
blackish line; apex black dotted with a concentric pale ring or loop; 
terminal black spots large, single, separated by metallic violet, 
without preceding white space. Expanse, 13 mm. 

Ootypea. — ^Male and female. No. 16188, U.vS.N.M.; Trinidad Kiver, 
March, 1912 (Busck). Also ten others from the same place and 
Paraiso, Canal Zone, June, 1911 (Busck); La (Siorrera, May, 1912 
(Busck); Corozal, Canal Zone, March, 1911 (Busck). 

Somewhat allied to O. annulalis Quen6e. 

CATACLYSTA BiXJLTIPlCTA. MW tpeclM. 

Similar to symphonaliSy but with oval orange patches before tomus 
and in middle of submarginal costal wedge of fore wing and at anal 
angle of hind wing. Lines more oblique, the basal dark area cut by 
a pale Hue and blotched with orange. Hind wing with the looped 
line not inclosed among the subapical dots but preceding them. 
Expanse, 9-13 mm. 

Ootypes. — ^Male and female. No. 16189, U.S.N.M.; Porto Bello, 
March, 1911 (Busck) . Also six others from the same place. 

CATACLYSTA AUTOBSLLA. naw apMlct. 

Fore wing with a dark patch at base, the median area finely lined 
and irrorated with black; apical area dull orange with two oblique 
convergent silvery half lines on costa; fringe dark; a leaden patch at 
tomus. Hind wing with numerous crooked black lines over the 
disk on a white ground; terminal black spots confluent, separated by 
violet and followed by little orange dots. Expanse, 12 mm. 

Type, — Female, No. 16190, U.S.N.M.; Trinidad River, June, 1912 
(Busck). Also 22 others from the same place and La Chorrera, May, 
1912 (Busck); Cabima, May, 1911 (Busck). 

Allied to G, divuUalis Walker. 

CATACLYSTA VACUOLATA. nc 

Oosta dark at base; inner line oblique, median zigzag, all confluent 
and dividing the base into five white areas and one orange one; 
apical half of wing orange, with two white convergent costal half Hues; 
fringe dark; a leaden spot before tomus; hind wing with three 
straight black lines, one before, two beyond the orange, dark^dged 
discal spot; terminal dots small, uniform, followed by oigange dots; 
an orange streak at tomus. Expanse, 10 mm. 

Type.— Male, No. 16101, U.S.NJd.; Corozal, Canal Zone, June, 
1912 (J. Zetek, No. 76). Also 26 others from the same catch and 
August and November, 1912 (C. P. Crafts); Cabima, May, lOll 
(Busck). 

MTAcnnnrA niAXJTHi^ 

Base of fore wing gray; inner band broad, white; median area 
gtiiy powdem^^ with fine curved subcostal fines to discal dash, pale, 
l^ween two parallel fines; subapical triangle dark, with a white 




292 PnOCEWDtVQB or TEE T^ATJOVAL MVBWVM. vol.47. 

Ime on each side; termen orange. Hind wing narrowly dark at baae, 
then white; a naked orange discal mark, followed shortly by another; 
apical area with coarse black dote; a broad white area before the 
irregular, fused, terminal spots. Expanse, 9 mm. 

Type, — ^Male, No. 16192, U.S.N.M.; Paraiso, Canal Zone, January, 

1911 (Busck). 

CATACLYSTA ZBLOTA, new epedee. 

White; fore wing with subbasal, inner and mesial lines pale fulvous, 
becoming blackish on costa, angled subcostally; outer line crumpled, 
visible only below; subapical triangle fulvous, short, edged within 
by blackish geminate submarginal line, which is excurved below and 
in-angled on submedian fold, preceded there by orange; termen 
orange; fringe dark. Hind wing with a fulvous line across the disk, 
slight fulvous shading outwardly; terminal spots doubled and pre- 
ceded by short arcs, separated by metallic scales. Expanse, 11 mm. 
Type, — Female, No. 16193, U.S.N.M.; Trinidad River, June, 

1912 (Busck). 

PARAMBIA, new genus. 

Palpi upturned, the third joint long and acuminate; maxillary 
palpi filiform, rather long; front rounded, not prominent. Fore 
wing with veins 8-11 stalked; hind wing with the margin excavated 
below apex and again very slightly before anal angle. 

Type of the genus, — Paramhia gnomosynalis, new species. 

PARAMBIA GNOMOSYNALIS. otw ppectet. 

Fore wing white at base; inner line blackish, faint, bounding the 
white area; median space irrorated with block, becoming fulvous on 
costa, but leaving a white area in the curve of outer line; discal 
mark black, clouded; outer line slender, black, denticulate, broadly 
excurved over cell; terminal space black-irrorate, with a patch near 
center of margin, dull fulvous at apex. Hind wing whitish at base; 
a black patch below cell, with a large hair-tuft; outer line black, 
slender, curved; terminal space black-filled, leaving a little pale line 
on each side; termen narrowly fulvous and blackish, between two 
slender black lines; fringe pale. Expanse, 13 mm. 

Type . — ^Female, No. 16196, U.S.N.M.; Porto Bello, March, 1911 
(Busck). Also seven females from the same place, April, 1912 
(Busck); Taboga Island, February, 1912 (Busck); La Chorrera, 
May, 1912 (Busck); Corozal, Canal Zone, July, 1912 (C. P. Crafts). 
Males of the same, or a closely allied species from French Guiana, 
have the antennae thickened to two-thirds their length, then 
suddenly narrowed and twisted. 

PARAMBU OLBNBAL16»ii«v tpMlM. 

Close to gnomoeynaUs, but all the fore wing beyond the inner line 
sl^ed with fulvous brown; outer line and discal lunule black on 
brown ground; a trace of white in the curve of outer line; te^ 
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minal line black, strong. Hind wing with the shading brown, filling 
in beyond the cell as well as in terminal space. Expanse, 12 mm. 

Type. — Female, No. 16197, U.S.N.M.; Corozal. Canal Zone, March, 
1911 (Busck). Also two females from Cayenne, French Guiana 
(W. Schaus). 

AMBIA F0VBC08TA, new epectos. 

Fulvous, blackish irrorate, marked with broad silvery white bands; 
subbasal and inner curved; a spot in cell with raised black dot on 
costal edge; discal dot black with a white streak beyond it; outer 
line curved around cell, dislocated, forming a cone in submedian 
space; subtemiinal line curved, forming an angle in submedian. 
Hind wing with the same markings as on fore wing, the inner lines 
wavy, the outer not broken but twice curved, the submarginal 
broken. Expanse, 10 mm. 

Type. — ^Male, No. 16198, U.S.N.M,; Porto Bello, March, 1911 
(Busck). Also one male, Trinidad River, March, 1912 (Busck). 

AMBIA FULVAUS. new epectet. 

Close to fovecosta, but clearer fulvous, the dark irrorations confined 
to the edges of the white bands; markings essentially the same, the 
subterminal area of hind wing broader, the white mark after the 
discal mark large. Expanse, 12 mm. 

Type. — ^Male, No. 16199, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

AMBIA FUSCALIS. new epMlet. 

'So&r fovecosta^ but without fulvous, all fuscous brown between the 
lines; lines narrow, about half as wide as in the allied species, with 
essentially the same arrangement; discal dots of both wings blackish, 
without following wldte dash. Expanse, 11 mm. 

Type. — ^Female, No. 16200, U.S.NM.; Porto Bello, Febniary, 1911 
(Busck). 

AMBIA FULVmNCTAUS Btampra. 

1. Trinidad River, March, 1912 (Busck). 

Agrees with a specimen from Costa Rica labeled Am6ia,/Wm<ine- 
talis Hps., fide Hps.’’ by Mr. Schaus, but the specimen does not agree 
very closely with the description. 

AMBIA FIAVAIIS Wniran. 

1. La Chorrera, May, 1912 (Busck). 

A femide, agreeing fairly well with two males from Frefich Guiana, 
which are apparently conspecific with a labeled specimen from 
southern Brazil. 

ABtBU PAlOXnODBSAIJS, new tpeclae. 

White, much irrorated with blackish; a black patch at base of 
inner margin; inner line white, far out, sharply and lengthily angled 
on Bubcosta and submedian; discal mark white, lunular, between 
two black baiB; outer line black and oblique above, running to outer 
margin, where there is a black spot on the fringe, then indistinctly 
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and obliquely inward to its normal position; a row of terminal black 
dots; fringe grayish. Hind wing with a triangular black patch and 
tuft below the cell; outer line blackish, crenulato; terminal dots 
forming a spot on submedian and stain on the fringe at anal angle. 
Expanse, 11 mm. 

Type. — Female, No. 17201, U.S.N.M.; La Chorrora, May, 1912 
(Busck). Also another female witli the same label. 

Allied to a species from southern Brazil labeled Ambia alhihasalis 
Hampson by Mr. Schaus. 

AMBIA BNARBRALIS. new apedet. 

White, dusted with black, very broadly and solidly so in outer 
half of median space; inner lino curved, blackish, slender, indistinct; 
outer line far out, limiting the dark area, excurved above, then inward 
at vein 2, slightly excurved again below; subterminal line similar, 
parallel, evenly dividing the white marginal area; termen a little 
fulvous, with dots before and line beyond. Hind wing with diffuse 
shading below cell and a raised black tuft; outer line looped up on 
submedian; seven minute black dots on the lower half of margin in 
a fulvous band. Expanse, 12 mm. 

Type. — Female, No. 16202, U.S.N.M.; La Chorrera, May, 1912 
(Busck). Also one female, Cabima, May, 1911 (Busck). 

AMBIA BNALLASSALIS, new ipeciee. 

Close to enareraliSy but without black shading in outer half of 
median space; outer line broad above; subterminal lino close to and 
parallel with outer line, not evenly dividing terminal space, but leav- 
ing a rather wide white apex. Hind wing with a broader leaden 
gray area before the seven dots; third joint of palpi longer and 
sharper than in enareralis. Expanse, 11 mm. 

Type. — Female, No. 16203, U.S.NJd.; Corozal, Canal Zone, Novem- 
ber, 1912 (C. P. Crafts), Aho one female, Porto Bello, April, 1912 
(Busck). 

AMBIA BlVAlTTIAtlS, new ip^clM, 

CloBo to the two preceding species, but entirely without black 
shading, hardly irrorate; a blackish discal spot; outer and submar- 
ginal lines parallel, curved. Hind wing with only on angular patch 
of black irrorations in center of disk; outer line far out, slightly 
angled only on submedian fold; terminal seven dots gathered in three 
pairs and one single, with a narrow gray preceding area; discal tuft 
of but few long black hairs. Expanse, 1 1 mm. 

l)/pe. — Female, No. 16204, U.S.N.M.; Trinidad River, May 1911 
(Busck). 

The type has lost the head, left front wing, and part of right hind 
wing, but the distinctive characters are obvious. 

OUOOSnOHA morCSAUS Scliaiu. 

2. Trinidad River, June, 1912 (Busck); Chiriquicito, April, 1907 
(W. Schaus). 
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OIJOOSTIOMA MOUJTAIIS Scbttuu 

2. Chiriquioito, April, 1907 (W. Schaus). 

OUOOSTIOMA PXTRIFACTALIS, new tpMlM. 

Near rnolUtdlia Schaus; subbasal line forming two yellowish 
patches across the wing; inner line far out, partly blackish, erect, 
straight; discal mark faint, yellowish; outer line double, of two black 
parallel lines above, single in its incurve to discal mark and below. 
Ilind wing similarly marked; one fulvous discal litie, two parallel 
outer ones, black on their costal segments. Expanse, 11 mm. 

Type* — Female, No. 16205, tJ.S.N.M.; Porto Bello, April, 1912 
(Busck). 

OUGOSnOMA 8BMIMAROZ1VALB, new epeeiee. 

Black; discal dot a shade darker; outer line faint, whitish, curved 
from costa to discal spot; subterminal line white, curved, forming a 
small spot above tornus; termen blackish. Ilind wing with the 
subterminal line followed by a narrow even orange border, containing 
the terminal dots and fading toward apex. Expanse, 12 mm. 

Cotypes , — Two males, No. 16206, IJ.S.N.M.; Corozal, Canal Zone, 
November, 1912 (C. P. Crafts). 

OUOOSTIOMA TlORmALB, new epeeJee. 

Fulvous, powderly; lines white, slender, edged with purplish black 
scales; fore wing with the inner line curved, the outer making a 
sinus below cell; discal mark large, powdery, black and white; ter- 
minal line slender, like the others; fringe concolorous. Hind wing 
with the same lines, the outer without sinus, only flexuous. Ex- 
panse, 8 ram. 

Type, — Female, No. 16207, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also one male, Corozal, Canal Zone, August, 1912 (C. P. 
Crafts). 

OUOOSTIOMA BUBCTRALB, n«w ippclet. 

White; wings at basal third and thorax densely irrorated with dull 
purple; fore wing with the color extending up to ceU, then an orange 
costal dash; beyond, three orange cuneiform dashes, one to apex, 
one to tornus, one between; small lines on costa representing the 
inner and outer lines. Hind wing with the whole base purple, crossed 
by two white lines; terminal area with six radiating orange streaks. 
Expanse, 11 mm. 

Mole, No. 16208, IJ.S.N.M. ; Porto Bello, March, 1911 

(Busck). 

AUIACODBS (XCBMXAU8 G«eti«». 

2. Corozal, Canal Zone, April, 1911 (Busck); Paraiso, Canal Zone, 
May, 1911 (Busck). 

AULACOBXS UVnSAUS, mm ipMlM. 

Black, with fine white lines; fore wing with the first line sharply 
angled, the second looped smoothly around it, third oblique, straight; 
costal triangle without white central wedge; subterminal band 
strai^t, short; terminal line slender. Hind wing with second and 
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third lines with paler area between, the first three lines nearly straight 
and parallel; sub terminal and terminal lines approximate, slender. 
Expanse, 10 mm. 

Type, — Male, No. 16209, U.S.N.M.; Porto Bello, June, 1912 
(Busck). Also three others from the same place and Trinidad River, 
June, 1912 (Busck). 

Allied to A, delicata Schaus. 

AUtACODES TRAVBRSALIS. new fpeciet. 

First lino broken, forming two long, parallel, longitudinal dashes; 
»econd line following, sharply angled; third line oblique, with a costal 
wedge before it; costal triangle with central wedge; sub terminal and 
terminal lines similar; all linos distinct. Hind wing with four 
straight and two curved lines. Expanse, 10 mm. 

Type, — Male, No. 16210, U.S.N.M.; Trinidad River, May, 1911 
(Busck). Also two others with the same data. 

Allied to A, citronulis Druce. 

AXJLACODBS OBTT7SALI8» new tpeclet. 

First line obsolete; second and third oblique, parallel, bent a little 
near inner margin; costal loop round, U-shaped; subteiininal line 
single, broad, spotted, the other lines all very slender. Hind wing 
with three slender equidistant lines and traces of the marginal spotted 
one. Expanse, 1 1 mm. 

Type, — Male, No. 16211, l/.S.N.M.; Porto Bello, April, 1912 
(Busck). Allied to A, payUdLis Guen6e. 

HOMOPHYSODES, new genus. 

Palpi upturned, fringed with scales in front, forming triangular 
tufts at the ends of first and second joints, third slender; maxillary 
palpi filiform, moderate; fronts rounded, not prominent. Hind wing 
evenly rounded. Antenn® with the shaft annulate. 

Type of the genua, — Homophyaodea morlidalia, new species. 

This is only a Hemophyaa in which vein 10 of fore wing has become 
stalked with veins 8-9 instead of with 11; but the exigencies of our 
present classification require its removal to another subfamily and 
the erection of a new genus. 

HOMOPHYSOnSS MORBmALIS, haw ipectot. 

Cream-colored; fore wing orange at base and apex and a blotch 
at end of coll; irrorated with purple over the rest of wing, intensified 
below apical spot and at tomus. Linos curved, crenulate, edged 
with blackish powderings, the outer excurved gently over cell. Hind 
wing pale along costa, powdered with blackish over the disk, with a 
faint paler outer line. Expanse, 10 mm. 

Type. — Male, No. 16212, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also one male, two females from the same place and Coro- 
zal, Canal Zone, April, 1911 (Busck). 

Much like Bomophyaa cynaUs Dyar and H. moHhu/ndaUa Dyar, 
previously described in this paper. 
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BSCANDIA, n«w genus. ’ 

Tongue distinct; palpi upturned, the second joint expanded with 
scales at summit; third joint long, slender. Maxillary palpi minute, 
scale-like. Fore wing with veins 7-10 on a stalk arismg long before 
apex of cell; outer margin shallowly excavate. Hind wing pointed 
subapically, the margin excavate below and thence coarsely wavy. 
Type of (he genua. — EscandiafimhriaJis, new species. 

BSCANDIA nMBRIAUS, atm ipMlM. 

Fore wing shaded with pink at the base, followed by olive gray, 
brown and pink shades to the margin, leaving the inner margin 
broadly yellowish and pale; costa before apex nearly white; no lines 
or spots, except a little black along inner margin. Hind wing heavily 
marbled with black, the fringe with black spatulate scales; a white 
mesial band, broken centrally, with a little yellow beyond and fol- 
lowed by deeper black; a pale crenulate faint sub terminal line. 
Expanse, 15 mm. 

Type. — Female, No. 16213, U.S.N.M.; Corozal, Canal Zone, July, 
1912 (C. P. Crafts). Also one female, Trinidad River, June, 1912 
(Busck). 

Subnunlly OBRVSJ^TTO-XN-^. 

SACCOPlBUItA CATOCAUS RagMMl. 

2. La Chorrera, May, 1912 (Busck); Porto Bello, May, 1912 
(Busck). 

OBPBTSA COSTINOTATA Scluvt. 

11. Taboga Island, February, 1912 (Busck); Cabina, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck); Tabernilla, Canal Zone, 
May, 1907 (Busck); Trinidad River, June 1912 (Busck); Corozal, 
Canal Zone, November, 1912 (C. P. Crafts). 

OBPBntA POMPONIDS Dnee. 

6. Taboga Island, February, 1912 (Busck); Trinidad River, 
March, 1912 (Busck); Alhajuelo, April, 1911 (Busck); La Chorrera, 
May, 1912 (Busck). 

As identified by Mr. Schaus in Costa Rican examples. It is con- 
specific with Salohrena tecomte Riley. 

BA1.0B1UUIA VACDANA WaUnr. 

11. Porto BeUo, April, 1911 (Busck); Alhajuelo, April, 1911 
(Busck) ; Corozal, C/anai Zone, April, 1911 (Busck) ; Cabina^ May, 1911 
(Busck); Trinidad River, May, 1911 (Busck). 

SAIOBSBNA D1CBUI.MW WMIM. 

Fore wing with Veins 7-10 stalked; two incisions in the costa. 
Dark pmple-brown; fore wing with two very faint darker slender 
lines. Hind wing gray-brown; beneath with a broad black half-band 
on costa, shaded inwardly, edged outwardly by a whitish line. 
Expanse, 12 mm. 
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Type. — Female, No. 16277, U.S.N.M.; Trinidad River, May, 1912 
(Busck). Also five others, three from the same place, one May, 1911 
(Busck), and one Corozal, Canal 2^ne, August, 1912 (0. P. Crafts). 
Also one male in poor condition, the fore wing apparently lighter 
purplish, the lines more contrasted, the hind wing deep black above. 

A specimen from Aroa, Venezuela, is labeled “Sahbrena excisana 
Walk, fide B. M.,” but Ilampson %ures and describes vein 10 from 
the cell in that species.’ 

EOBRENA, new genus. 

General characters of Sahbrena Walker, but veins 10 and 11 of 
fore wing stalked. 

Type of the genua. — Eohrena melopoalia, new species. 

BOBRSNA MBLOPOAUS. turn ipeclM. 

Fore wing of the male with a tympanic vesicle at base of costa, 
the costa lobed and excavate beyond at middle. Purplish brown, 
the costa and a broad band beyond basal vesicle more or less dis- 
tinctly orange-ocher; a white mark at costal incision and dots 
beyond; a white patch in the fringe below apex and above tornus; 
center of wing darker shaded. Hind wing with traces of a pale 
outer line. Expanse, 12 mm. 

Female with the costa with a slight emaigination at the middle; 
apex pointed; purple-brown; no orange markings; a white dash at 
costal incision and dots beyond; wing faintly transversely shaded. 
Expanse, 14 mm. 

Cotypea . — Male and female. No. 16276, IJ.S.N.M.; Taboga Island, 
February, 1912 (Busck). Also 20 males and 31 females from the 
same place and Porto Bello, May, 1912 (Busck); Tabogilla Island, 
February, 1912 (Busck); La Chorrera, May, 1912 (Busck); Corozal, 
Canal Zone, March, 1911 (Busck); Cabima, May, 1911 (Busck); 
Trinidad River, March and June, 1912 (Busck). 

In the series the size varies for males from 9-13 mm.; for females, 
10-14 nam. The males vary in color, the orange markings being 
more or less distinct, sometimes absent; the females are quite uni- 
form in color. 

TOSAZB anPIMUOJB WtlkMT. 

46. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone, 
April, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Porto Bello, 
April, 1912 (Busck); Chiriquicito, April, 1907 (W. Schaus); Taber- 
nilla. Canal Zone May, 1907 (Busck); Cabima, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck). 


iProo. Zod. 8oo. Lond., 1890, p. 649. 
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GEPHYRELLA, new genus. 

Palpi porroct, straight, somewhat shaggy in the male, exceeding 
the head by its own length, smooth and gently downcurved in the 
female, rather longer than in the male; a long frontal tuft; costa 
convex beyond the middle; male with tympanic vesicle. Fore wing 
with veins 3, 4 from the cell, 4-6 stalked, distorted and appressed in 
the male; 6 from below the end of cell; 8 absent in the male, present 
in the female; 7-9 stalked, 10 and 11 on the cell; veins 7-11 distorted 
in the male. Hind wing with vein 2 from before the end of the cell, 
4 absent, 3 and 6 from the drawn-out lower angle of the cell; 0 from 
the apex of cell; 7 anastomosing with 8. 

Type of the genus. — OephyreUa parsimonalis, new species. 

GEPHTRSLLA PAKSnSONALIS, new eptciet. 

Dark purple-brown, shining; fore wing with two very pale viola- 
ceous filiform lines, the inner curved, the outer wavily oblique; a 
minute white speck on costa in the cmargination before apex; fringe 
touched with yellow. Hind wing black, the fringe touched with 
yellow; a short oblique obscure wliitish streak before center of 
margin. Expanse, 8 mm. 

CotypeA . — ^Male and female, No. 16273, U.S.N.M.; Alhajuelo, April, 

1911 (Busck). Also 67 others from the same place and Corozal, 
Canal Zone, March, 1911, and May, 1912 (Busck); La Chorrera, May, 

1912 (Busck); Porto Bello, February, 1912 (Busck); Taboga Island, 
February, 1912 (Busck); Paraiso, Canal Zone, January, 1911 (Busck). 

The long series shows considerable variation. Some are a little 
larger or smaller, the range of expanse being 7-10 mm. In color 
the darkest are uniform purple-blackish without the yellow tint in 
the fringe; the lightest are red-brown, the color deepest at base and 
lighter in the discal field, sometimes resembling a patch of light 
color; these also without the yellow fringe. 

CASUARIA PUEPURBA SehAUt. 

1. Trinidad River, March, 1912 (Busck). 

SAKCOVA DAIOA lUionot. 

5. Chiriquicito, April, 1907 (W. Schaus) ; Taboga Island, June, 1911 
(Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal Zone, 
July, 1912 (Busck). 

HBSTIDIA, new genua. 

Palpi and wing-shape of OephyreUa, but different in venation. 
Pore wing with veins 8-6 from the cell, straight, not distorted in the 
male; 6 from the end of the cell; 7-9 stalked, not distorted in the 
male; 10 and 11 from the cell, straight in both sexes. Hind wing, 
with 2 to 6 from the cell, 4 present, 6 from the apex of the cell, 7 
anastomosing with 8. 

Type of (he gen/ua. — Reaiidia rvha, new species. 
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USTIDU RtTBA^new ipMlM. 

Male with the costal edge full and rounded at base over the tym- 
panic vesicle, slightly emarginate beyond the middle; reddish brown, 
the vesicle dark; linos very faint, the outer most distinct, whitish, 
double, finely crenulate, gently excurved above middle. Hind wing 
gray-black. Beneath purplish, the hind wing with an outer pale line 
defined by dark. Expanse, 10 mm. 

Female with the costa nearly straight; a very slight shallow emar- 
gination near the middle. Purplish, the lines less distinct than in 
the male, scarcely visible. Beneath more uniformly dark than in 
the male, the outer pale line of hind wing distinct. Expanse, 10 mm. 

Cotypes. — ^Male and female. No. 16275, U.S.N.M.; male, Porto 
Bello, April, 1912 (Busck), female, Cabima, May, 1911 (Busck). 
Also 17 males and 40 females with additional localities Taboga 
Island, Februaiy, 1912 (Busck); Corozal, Canal Zone, March, 1911 
(Busck); November, 1912 (C. P. Crafts); Alhajuelo, April, 1911 
(Busck); Paraiso, Canal Zone, January, 1911 (Busck); Trinidad 
River, May, 1911, March and June, 1912 (Busck); La Chorrera, May, 
1912 (Busck); Tabemilla, Canal Zone, May, 1907 (Busck). 

The males vary in color from light red to a dark purple like the 
females. Range in size for males, 8-10 mm.; for females, 8-10 mm. 
The females are constant in coloration. 

I possess specimens like these (except that veins 4-6 of fore wing 
are stalked) from Trinidad and French Guiana labeled ** Lepidomys 
fuscalis Hampson, cotype [recte 9], from Venezuela labeled 

Lepidomys cuprecdis Hampson, cotype S , type $ and one from 
Mexico with the same label {fuscalis, cotype male). In this latter, 
veins 4 and 6 of the fore wing are from the coU, os in the Panama 
specimens. Lepidomys Guen6e‘ was described as a Noctuid and its 
single species, i. irrenosa Quenfie was credited to New York. The 
name stood in our old lists, but I omitted it from Bulletin 52, United 
States National Museum, as the late Prof. J. B. Smith stated that it 
was not North American. Hampson did not include it in hk papers 
on the Pyr alines (1896-8), evidently having discovered that it was a 
Pyrolid only subsequently to that date.* As the species L. irrenosa 
is unknown to me, I use the new name Restidia, which can be made 
a synonym if no differences appear. The neLmesfuscalis and cuprealis 
of Hampson apply to the forms with veins 4-6 of fore wing stalked, 
to light and dark males on one species, in my opinion. 

I have also specimens identified by Mr. Schaus as Lepidomys lineosa 
Druce (AzaTnora lineosa Druce*), one from Mexico, one from Costa 
Rica. They are not conspecific, and neither, perhaps, the true lineosa 
from Ecuador, but they appear from Guonfiek description to bo simi- 

I spec. Gen., vol. 6, 18S2. p. 201. 

S Ann. IlH- Nat. Hiit. (7), vol. 17, 1006, p. 205. 

> Idem, vol. 0, 1002, p. 328. 
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lar to irrenosa. If really related, and irrenom proves structurally 
similar, they may bo easily separated genorically by the absence of 
vein 10 in fore wing, so that the genus Restidia will bo justified. 

IBPmOMYS VnunANS Sdums. 

4. Tabemilla, Canal Zone, May, 1907 (Busck). 

LSPIDOBSYS BILOIBALIS, IMW ipeciM. 

Fore y^ing with vein 10 from the coll; 4 and 5 apart on fore wing, 
from a point or shortly stalked on hind wing. Dark purple-brown, 
with two slender white lines on fore wing, the inner straight, oblique 
across the wing, the outer coarsely wavy and retracted a little below 
costa. Ilind wing purplish fuscous with outer whitish line, angled on 
submedian, faint toward costa. Expanse, 12 mm. 

Type. — ^Female, No. 16306, U.S.N.M.; Trinidad River, May, 1911. 
(Busck). Also 13 others, all females, with additional localities, 
Porto Bello, February, 1911, and April, 1912 (Busck); Paraiso, Canal 
Zone, January, 1911 (Busck). 

LBPIDOICTS PLATTBATHYRAUS, w&m tpeciet. 

Fore wing with vebi 8 absent; basal and terminal spaces pale olive 
brown, the basal space very wide; median space pale gra 3 n 8 h, much 
paler thaii the rest of the wing, containing a dark discal dot and 
bounded by two dark lines, which are indistinctly relieved from the 
dark adjoining spaces. Hind wing pale fuscotis. Male darker than 
the female throughout, the Ixind wing nearly black; fore wing dark 
olive with light mesial band. Exj^anse, male, 10 mm.; female, 12 mm. 

Cotypes . — ^Male and female, No. 16305, IJ.S.N.M.; Corozal, Canal 
Zone, July, 1912, male (J. Zetek), female, April, 1911 (Busck). Also 
seven females from the some locality and Porto Bello, February, 1912 
(Busck). 

HYPOCOSMIA BOf ACUZALIS. IMW ipeclat. 

Orange-red; fore wing purple at base and through inner half of 
median space; a white spot on costa at inception of each line; lines 
purple, single, the inner arcuate, accompanied faintly by white; 
outer excurved below costa, then oblique and straight; fringe dark. 
Hmd wing dark orange with purplish outer lino near the costa. Ex- 
panse, 17 nun. 

Type. — ^Male, No. 16293, U.S.N.M.; Alhajuelo, April, 1911 (Busck). 
Hampson gives this genus as having veins 4, 5 of fore wing sepa- 
rate, but in my specimens they are more commonly stalked. In the 
present species vein 7 arises before 9, whereas in H. definitalis Ragonot 
7 arises after 9. 

RTPOcosim imcmmxAUS, MW tpMiM. 

Fore wing with veins 4, 6 from the coll, 7-9 stalked, 7 arising before 
9, 10 and 11 from the cell, free. Fore wing brown, with tint of olive 
at base and outer margin, shading to whitish next the outer line; 
median space dark brown filled outwardly, shading lighter next the 
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inner line; lines white, naiTOW, straight, perpendicular, parallel. 
Hind wing blackish. Expanse, 18 mm. 

Cotypes . — Male and female, No. 16292, U.S.N.M.; male, Oabima, 
May, 1911 (Busck); female, Porto Bello, April, 1912 (Busck). 

CARCEm VIOLAUS Bainpwm. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

Described from a female. In the male, the venation is very dif- 
ferent; veins 4 and 5 are approximated at base, 6 below the angle 
of the cell, 7~9 stalked, 7 near the base of the stalk, 9 being near the 
apex, 10 and 11 on tlio cell, free; a flattened vesicle at base of costa. 

STRBNOBABA DTOPSATA Schaus. 

1. Cabima, May, 1911 (Busck). 

Described as Sanguesa ^ but clearly belonging to Sthenohaea. 

A2>BIf OPTBRYX MBTALLBSCBNS, new epeciee. 

Male with tlie venation of A. conchyliatalis Ragonot, except that 
veins 4, 6 of fore wing are long-stalked and 6- 7 well stalked ; glandular 
swelling at base of costa rather more elongate than in Ilampson’s 
figure Female with the venation immodified, veins 4-5 stalked, 
6-9 stalked, 10, 1 1 from the cell, 1 1 anastomosmg shortly with 12. 

Fore wing violaceous black with coppoiy reflection, roughly scaly, 
without markings, tlio apex downcurved and wrinkly. Hind wing 
black, squamose, with less metallic reflection. Expanse, male, 14 
mm.; female, 18 mm. 

Cotypes . — Male and female, No. 16274, U.S.N.M.; Cabima, May, 
1911 (Busck). Also eleven males, one female, all from the same 
place but two, La Chorrera, May 1912, (Busck). 

HTPBRPARACHMA RHODALIS HtmpMn. 

15. Corozal, Canal Zone, March, 1911 (Busck); Cabima, May, 1911 
(Busck); Porto Bello, May, 1912 (Busck); La Chorrera, May, 1912 
(Busck); IVinidad River, May, 1911 (Busck). 

ZAMANNA, new genus. 

Front smooth, no tuft. Fore wing of the female with vein 3 before 
the end of the cell, 4 and 5 approximated at the base; 6 from upper 
angle; 7-9 stalked, 10, 11 on the cell. Hind wing with 2 and 3 free, 
4 and 5 approximated at base. Male with the costa distorted, an 
emargination at end of cell with a fold on upper side beyond coll 
containing hairs; veins 6 and 7 approximated at base, 7-9 stalked, 
8 absent, 1 0 and 1 1 from the cell, distorted. Palpi slender in the male, 
upttimed to the middle of the front; shorter in the female, scarcely 
upturned, oblique. 

Type of the genus. — Zarmnna dimorphediSf new species. 

1 Ttu». Amer. But. Soo., toI. 80. 1904, p. 176. 

< Proo. Zool. Soo* 1897, p. 672, 46. 
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ZAMANK A DIMORPHALIS, num Vp^dM. 

Dark brown, slightly olive tinted; male with the distorted costa 
darker, especially the fold beyond cell; two slender, obscure, whitish 
lines, a little curved, especially the outer one above; discal and ter- 
minal dots clouded, a shade darker than the ground. A whitish lino 
at base of fringe on both wings. Hind wing dark, uniform. Ex- 
panse, male, 14 mm.; female, 16 mm. 

Cotypes . — ^Male and female, No. 16264, U.S.N.M.; Porto Bello, 
February and March, 1911 (Busck). Also 12 males and 3 females, 
all from the same place but two, Paraiso, Canal Zone, January and 
February, 1911 (Busck). 

ARICA SPLBNDBNS Druce. 

1. Trinidad River, March, 1912 (Busck). 

PARZDNBA MOROFLBXA, new fpectei. 

Very similar to P. holopJinealis Ragonot, but the inner line excurved 
on its middle third; also somewhat smaUor and darker, brown color 
less reddish; fringe interlined with brown, the basal whitish line di- 
vided. Expanse, 25-27 mm. 

Cotypes . — Three females. No. 16265, U.S.N.M.; La Chorrera, May, 
1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek). 

XAWT t P PB SUAVIS Scbatts. 

3. Porto Bello, April, 1912 (Busck); Trinidad River, June, 1912 
(Busck). 

XANTIPPB OUVAXIS, new speciee. 

Fore wing dark olive, easily fading to ocher, the termen rather 
broadly blackish shaded, persistent; two slender, nearly straight, 
pale, obscure Unes; fringe yellow, touched with black and red at 
apex; costa narrowly black scaled. Hind wing blackish, the fringe 
with light basal line following a narrow dark terminal one, touched 
with red at apex; beneath, costa ocher and black; a red subcostal 
Une; apex broadly dark red, the rest of the wing black. Hind wing 
whitish, broadly red along the costa; an outer pale line, farther from 
the maigin apioally. Expanse, male, 13 mm.; female, 15 mm. 

Cotypes. — ^Male and female. No. 16266, U.S.N.M.; Taboga Island, 
January, 1911, and February, 1912 (Busck). Also one male and nine 
females, five from Taboga Island, five from Alhajuelo, April, 1911 
(Busck). 

The fore wing has vein 3 from the cell, 4-5 stalked. 

XAXmPPB XRllA,iiew tpMlM. 

Pore wing olive green with two slender, straight, obscure, whitish 
lines; costa very narrowly marked with red and black scales; a narrow, 
broken terminal black line; fringe whitish, black at tomus. Hind 
wmg blackish, with pale line in base of fringe; below, fore wing black, 
with only a narrow red area along costa. Hind wing pale, gray- 
shaded, the costal fourth powdered with red; outer line pale, gray- 
edged, retracting from the margin at apex. Expanse, 12 mm. 
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Tyfe. — ^Female, No. 16267, U.S.N.M.; Cabima, May, 1911. Also 
a male with tho same data, in much poorer condition, but I thinh 
the same species. 
xAirni>nB obrtria.imw ipmim. 

Fore wing olive green with two faint, pale lines; costa narrowly 
black, both the lines forming minute dots; termen a little browner; 
a marginal broken black line; fringe pale orange, except at apex and 
tomus. Hind wing blackish. Below without any red ; fore wing all 
black but the fringe; hind wing black-powdered, the outer curved 
pale line defined by block on both sides, hlxpanse, 12 mm. 

Type. — No. 16268, U.S.N.M.; Cabima, May, 1911 CBusck). 

XAimPPB TRUmS. MW spwiM. 

Fore wing brownish ocher, shading to crimson-brown on tho mar- 
gin; costal edge crimson; terminal black line broken into spots; fringe 
orange-yellow centrally. Hind wing black; a pale yellowish line in 
the base of the long fringe. Below, fore wing black; costa narrowly 
ocher with red powdering; terminal line black; fringe as above. Hind 
wing pale, sordid, the costa broadly washed with reddish; outer line 
pale, with black iimer edge. Expanse, 11 mm. 

Type. — Female, No. 16269, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

XAimPPB TRXSCA, new tvaclM. 

Fore wing crimson-brown with two fine, illy defined, ocher lines; 
a terminal row of black dashes; fringe pale yellow, red at apex, black 
at tomus. Hind wing sordid, pale, the costal third rod-powdered; 
outer line curved, pale, darked-edged. Expanse, 13 mm. 

Type. — ^Female, No. 16270, U.S.NJd.; Trinidad River, March, 1912 
(Busck). 

Pore wing with vein 3 shortly before the end of the cell, 4-5 stalked. 

CRAFTSIA, now genus. 

Palpi upturned to slightly above vertex, smoothly sealed, pointed; 
front rather smoothly scal^. Fore wing with veins 3 and 4 absent, 
cell open, 6 from the end of cell, 7-10 stalked, 7 arising beyond 10, 
8 absent, 11 free. Hind wing with 2 before the end of the cell, 3-5 
stalked, 4 absent, 6 and 8 stalked, 7 and 8 coincident. 

Named in honor of Mr. C. P. Crafts, who contributed to the col- 
lections here listed. 

Type of (he germs. — Craftsia vaetta, new species. 

CRArrStA. VABTTA. IMW spMiM. 

Rod-brown; fore wing with two faint, pale lines, the inner an^ed 
on median vein, the outer excurved a little subcostally ; costa and apex 
somewhat more heavily scaled. Hind wing whitish, stained with 
red-brown, especially at apex; a distinct fold submedianly, reaching 
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the maxg^ close below the end of rein 2, at a dark4>rown mark. A 
stiff pencil of dark oohei^brown hairs lies along subcosta. Expanse, 
11 mm. 

Type. — ^Male, No. 16272, U.S.N.M.; Ckirozal, Canal Zone, Novem- 
ber, 1912 (C. P. Crafts). Also two females, presumably the same, 
but of such fresh color as to appear quite different from the faded 
'male, Corozal, Canal 2k>ne, April, 1911 (Busck); La Cliorrera, May, 
1912 (Busck). 

Apparently closely allied to Chenevadia huralie, but the venation 
of fore and hind wings curiously transposed. 

CHENEVADIA, now genus. 

Palpi upturned about to vertex, third joint smooth, long, second 
with scales beneath. Fore wing with vein 2 from the end of the cell, 
3-5 stalked, 4 absent, 6 from the upper angle of cell, 7-10 stalked, 
7 arising beyond 9, 11 anastomosmg with 12. Hind wing with 3 and 
4 absent, cell open, 6 from the upper angle of cell, 7 anastomosing 
with 8. 

Type of the genus. — Chenevadia huralis, now species. 

CBSNSVADXA HURALIS, new fpedti. 

Red-brown; fore wing shading to fuscous at apex; two pale, 
slender lines, the inner irregular and toothed on median vein, the 
outer incurved subcostally. Hind wing washed with pale toward 
base; an inner area of modified yellow androconia in a patch in the 
cell and in a long groove along submedian; a long yellow pencil sub- 
costally, lying parallel to costa and having its origin near base of 
both hind and fore wing. Expanse, 13 mm. 

Type. — ^Male, No. 16271, U.S.N.M.; Trinidad River, June, 1912 
(Busck). Also six males from the same place and Cabima, May, 1911 
(Busck); Tabemilla, Canal Zone, May, 1907 (Busck). 

PARACBMA MBTBRTTHRA Hampton. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

PAIUCHMA rSRVIDAUS. naw ipMiM. 

Fore wing red, brownish crimson, with two nearly strai^t, pale, 
diffused lines a row of terminal black dots; fringe like the general 
color. Hind wing blackish. Expanse, male, 9 mm.; female, 10 mm. 

Fore wing with veins 3-5 stalked, 4 present, 7-10 stalked, 9 absent. 

Cotypes . — ^Male and female, No. 16295, U.S.N.M.; Porto Bello, 
April, 1912 (Busck). Also one male and nine females from the same 
place, May, 1912 (Busck) and La Chorrera, May, 1912 (Busck); 
Taboga Island, February, 1912 (Busck); Trinidad River, June, 1912 
(Busck); Corozal, Canal Zone, April, 1912 (Busck). 

84848*— Proc.NJ4.vol.47— 14 20 
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PARACHMA TARACRODBS. nnr tp^dts. 

Venation variable in the fore wing: (1) female, 2, 3 well spaced, 3 
from end of cell, 4-5 shortly stalked; (2) female, similar but 3 shortly 
before end of ccU; (3) male, 3 shortly stalked on stem of 4-5; (4) male, 
2 and 3 approximate before end of cell, 4, 5 separate; vein 7 present, 
stalked with 8-10. Hind wing with 3 absent, 4 and 5 seeming 
stalked but really separate, borne on the long-pointed narrow lower 
angle of the cell. 

Fore wing light purplish in basal and terminal spaces, median area 
darker brown, bounded by the two pale, nearly straight lines; costa 
with interrupted black line, resembling the black terminal dashes; 
fringe light purplish. Hind wing light fuscous, with distinct terminal 
dashes and a lino in the fringe. Below, washed with fuscous. 
Expanse, 15 mm. 

Type. — ^Male, No. 16297, U.S.N.M.; Porto Bello, April, 1912 
(Busck). Also one male, two females from the same place and La 
Chorrera, May, 1912. 

TOROTAMBE, new genus. 

Palpi downcurved, about o/io and a half times the length of the 
head, rather thickly scaled. Fore wing with veins 2 and 3 before 
end of cell, 4, 5 from a point, 6 before apex of cell, 7-10 stalked, 7 
arising beyond 9, 11 free. Hind wing with 2, 3 before end of cell, 
4-5 stalked, 6 shortly stalked, 7 anastomosing with 8. 

Type of the genus. — Torotambe mirabella, new species. 

TOROTAMBB MIRABELLA. now opocloo. 

Fore wing with the costa arched beyond base, the apex a little 
produced and turned upward; violaceous, with olive-brown mark- 
ings; a spot on costa at basal third; a band from apex, containing 
a round white spot on vein 6, widening below and shading off; a 
lunate patch at end of cell. Hind wing straw-color, a little fuscous 
tinted outwardly. 

Type. — ^Male, No. 16200, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

DEOPTERYX, new genus. 

Fore wing with the venation distorted, the c>ell involved in the 
distortion; 2-3 stalked, 4-5 stalked, bent down at origin and approxi- 
mated to 2-3; 6-7 distant from 4-5, approximated at base and bent 
downward; 7-9 stalked, distant; 8 absent; 10 and 11 free, arising 
from the coll, somewhat crumpled. Costa with an oval swelling at 
the base, incised and folded at middle, with long curyed tufts of hair 
on the upper side over the cell. Hind wing with vein 2 near the 
middle of the cell, 4-5 free, arising close together from the produced 
lower angle of the cell, 6 from the upper angle of the cell, 7 anastomos* 
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ing with 8. Palpi upturned, short, blunt, reaching the middle of the 
front; hairs of front long, appressed, directed downward. 

Type of tlie genus. — Deopteryx hypenetes^ new species. 

DBOPTSRYX HYPBNSTBa n«w ipeclet. 

Dark brown, scarcely metallic, the curved tufts over the cell 
purplish; no markings except a dark terminal line. Hind wing of 
the same color, not metallic. Expanse, 19 mm. 

Type. — ^Male, No. 16291, U.S.N.M.; Cabima, May, 1911 (Busck). 
Also four males from the same place. 

OALASA MONITORAUS. new speciee. 

Dark purplish, blackish irrorated; inner line whitish, acutely 
an^ed subcostally and at vein 1; outer line excurved, pale, faint; 
traces of a dark inner discal dot. Hind wing subtranslucent fuscous, 
a little paler at base, especially in males. Expanse, male, 11 mm.; 
female, 14 mm. 

Cotypes. — Male and female. No. 16278, U.S.N.M.; Porto Bello, 
April and May, 1912 (Busck). Also four males and five females with 
additional localities, Cabima, May, 1911 (Busck) and Trinidad River, 
May, 1911, and March, 1912 (Busck). 

OALASA SUBPALLIDALIS. new epeclee. 

Dark purplish, the basal space darker; niner line obscure, showing 
a distinct white angle on vein 1; outer line dark, clouded, far out; a 
little whitish on the costa in the incisions. Hind wing pale whitish, 
dark only in the terminal line and hairs of inner margin; in female, 
fuscous shaded on outer half. Expanse, male 1 1 mm.; female 12 mm. 

Type. — ^Malc, No. 16279, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also three males, one female with additional locality Porto 
Bello, March and May, 1911 (Busck). 

OALASA VBBVXDALIS, new epecies. 

Fore wing brownish orajigc along costa to the middle, spreading 
downward in the center nearly to vein 1, shading into deep purple 
on inner half. Hind wing light fuscous, the veins and margin darker. 
Expanse, 18 mm. 

Type. — Female, No. 16280, U.S.N.M.; La Chorrera, May, 1912 
(Busck). Also another female, Cabima, May, 1911 (Busck). 

OALASA LOPBOPALZS, new epeclee. 

Purplish brown with a tint of luteous; linos narrow, obscure, 
whitish, dentate, accompanied by dark shadings, which give to 
median space a pale appearance; some white scales in the costal 
emargination; outer lino excurved above; a row of terminal black 
dots. Hind wing subtranslucent fuscous, the veins darker. 
Expanse, 16 mm. 

Type. — ^Female, No. 16281, U.S.N.M.; Cabima, May, 1911 (Busck). * 

OALASA BXLLICITLALIS, ntw iptelM. 

Fore wing vinous red, the median venules and vein 1 scaled with 
black, forming dots in the place of the outer line ; a black dot in center 
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of cell; white scaling along costa and inner margin narrowly; a row 
of terminal black dots in a narrow pale line. Hind wing pale fuscous, 
darker outwardly, with fuscous marginal line. Expanse, 12 mm. 

Type. — ^Female, No. 16282, U.S.N.M.; Corozal, Canal Zone, March, 
191 i (Busck). 

OALASA LUTBALIS, new epeclee. 

Lutoous, dusted with gray, the dustings forming edgings, defining 
the lines as of the pale ground, the inner oblique, dentate, the outer 
excurved above; the irrorations form vague dots before the outer 
line and sometimes a shade in the median space along inner margin; 
a row of terminal black dots; a dark discal dot in the cell. Hind 
wing pale fuscous in the male, darker in the female. Expanse, male, 

14 mm.; female, 16 mm. 

Cotypes, — ^Male and female. No. 16283, U,S.N.M.; La Chorrera, 
May, 1912, male (Busck); Cabima, May, 1911, female (Busck). 
Also three males and four females with additional locality, Porto 
Bello, March, 1911 (Busck), October, 1912 (G. P. Cleveland). 

OALASA STRBNXJAtlS, new species. 

Uniform purplish red, faintly orange tinted along costa; a terminal 
row of white points in the pale, narrow, terminal lino. Hind wing 
fuscous, uniform. Expanse, 16 mm. 

Type, — Female, No. 16284, U.S.N.M.; Porto Bello, April, 1912 
(Busck). Also two females, Cabima, May, 1911 (Busck). 

GALASA STYOIALIS. new species. 

Fore wing dark fuscous, the lines formed of w4iite dots on the veins, 
rather sparsely placed ; terminal pale line nearly obsolete. Hind wing 
subtranslucent fuscous, a dark dash on submedian below vein 2. 
Expanse, male, 14 mm.; female, 16 mm. 

Cotypes. — ^Male and female, No. 16286, U.S.N.M.; Tabemilla, 
Canal Zone, May, 1907 (Busck). Also one male and one female with 
the same data. One of the males has veins 4-5 of fore wing coin- 
cident instead of long-stalked, but agrees entirely in coloration. 

GALASA RBLATZVALIS. new species. 

Pore wing purplish luteous, dusted with gray, defining two rather 
broad lines of the pale ground color, the basd space uniformly dusted, 
appearing darker; a spot in the cdl near inner line; a terminal row 
of dark dots. Hind wing fuscous, veins dark, fringes pale. Expanse, 

15 mm. 

Type. — ^Female, No. 16286, U.S.N.M.; Cabima, May, 1911 (Busck). 
Allied to lutealis in markings and the anastomosis of veins 11 and 
12 of fore wing, which I notice only in these two species, but with one 
vein less in the hind wing. 

GALASA PAtxmALfS, nsw ppsciis. 

Straw-color, vdth a little purplish sliading, the lines vague, of fixe 
pale ground, but without distinct defining shades; black dots on the 
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yeins, especially in cell and central costal lobe and before the bend in 
the outer line ; a row of terminal black dots. Hind wing pale, washed 
with fuscous outwardly, especially in a streak along submedian fold 
and terminal dashes. Expanse, 15 mm. 

Type. — ^Male, No. 16287, IT.S,N.M.; Trinidad River, June, 1912 
(Busck). Also one male, Porto Bello, April, 1912 (Busck). 

OAI.ASA DUBITAUS, mw tpeelM. 

Dark purple-brown, becoming blackish on inner margin; lines 
obsolete; scaling a little paler along the submedian fold; terminal 
pale line very narrow. Hind wing fuscous-black, uniform; a pale 
line in base of fringe. Expanse, 14 mm. 

-Male, No. 16288, U.S.N.M.; Cabima, May, 1911 (Busck). 
Very close to caustalis Hampson, but with dark hind wings. The 
female specimens I have referred to that species. 

OALASA CAUSTAUS Hampun. 

4. Trinidad River, June, 1912 (Busck); La Chorrera, May, 1912 
(Busck); Porto Bello, Api’il, 1912 (Busck). 

OAIASA DimUAUS. new ipeclM. 

Fore wing with the basal space purple-brown, median space pinkish, 
thickly irrorate with purple-brown, terminal space similar on tomus, 
orange at apex and purple-brown next to the outer line; lines whitish, 
the inner curved, the outer bent on median vein; a round black 
discal dot in center of cell; a row of terminal black dots; fringe 
puTple-brovm. Hind wing fuscous, with terminal black line, the 
fringe touched with purple. Expanse, 11 mm. 

Type. — ^Male, No. 16289, U.S.N.M.; Trinidad River, March, 1912 
(Busck). ' 

HTATOSnCTA OBLIQUAUS Hunpwn. 

5, Porto Bello, March, 1911 (Busck); Trinidad River, March, 1912 
(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, 
July, 1912 (J. Zetek), August, 1912 (C. P. Crafts). 

REPL.ICIA., new genus. 

Palpi porrect, downcurved, extending about twice the length of the 
head. Fore wing with veins 2 and 3 rather approximate, from long 
before the end of the cell, 4-5 connate, 6 from upper angle of cell, 7-9 
stalked, 7 arising before 9, 10 and 11 shortly stalked. Hind wing 
with 2 and 3 before the end of the cell, 4-5 stalked, 6 from upper 
angle of the cell, 7 anastomosing with 8. 

Type of the genus. — Replieia inchoalis, new species. 

Bsmcu mcROAus, mw ipMiaA 

Pore wing with the costal lobe on basal third, followed by two small 
incisions; blackish, shading to purple-brown at apex; a whitish' 
irregular marking at the end of the cell, touchmg the incision follow- 
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ing the costal lobe, where are some yellowish scales. Hind wing 
fuscous black. Expanse, 13 mm. 

Type, — Female, No. 16294, U.S.N.M.; Cabima, May, 1911 (Busck). 

ACUTXA XANTIPPE, n«w ■pMiet. 

Fore wing of normal shape, not sharply acute at apex; straw-yel- 
low, thickly irrorate with crimson-brown; costal edge and two lines 
of this color, the inner one straight and a little oblicjiio, the outer 
slightly flexuous and divergent on inner margin; fringe dark. Hind 
wing immaculate straw-yellow. Expanse, 12-13 mm. 

Cotypes , — One male, two females. No. 16298, U.S.N.M.; Cabima, 
May, 1911 (Busck). 

ACUTIA AMBLTTALIS, now ijmcles. 

Fore wing purplish with slender dark lines defined by pale borders; 
inner line straight, oblique, outer indented subcostally and broadly 
on submedian; a terminal dark line. Hind wing blackish fuscous 
with a pale line at base of fringe. Expanse, 12-14 mm. 

Cotypes , — ^Two males, one female, No. 16299, U.S.N.M.; Trinidad 
River, September, 1912 (Busck). 

X7L10S0MA RHODOESIS, now ■pocloi. 

Venation of V, discoloralis Walker except that vein 7 is stalked 
with 8-9. Abdominal tufts and those on tibiae ochcrous. Fore wing 
yellowish, shaded with rosy; lines yellowish, straight, but a little 
indented, bordered with deep rosy toward the center of the wing; 
margin rosy shaded; a dark rosy terminal line. Hind wing pale, 
with rosy tint at apex and a rosy mesial line, most distinct costally. 
Expanse, 9 ram. 

Type. — Male, No. 16296, U.S.N.M.; La Cliofrera, May, 1912 
(Busck). Also another male, Porto Bello, April, 1912 (Busck). 

CAPHTS TTTANA Schius. 

1. Paraiso, Canal Zone, February 1911 (Busck). 

CAPHTS BZUIfEA Walker. 

25. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island, 
February, 1912 (Busck); Trinidad River, March and Juno, 1912, 
May, 1911 (Busck); Porto Bello, April, 1912 (Busck); Corozal, Canal 
Zone, April, 1911 (Busck), November, 1912 (C. P. Crafts); Cabima, 
May, 1911 (Busck). 

CAPHTS XUBTSLXCHALIS. new apeolei. 

Fore wing with vein 3 stalked with 4-6; 6 stalked with 7-10. 
Kosy; fore wing irrorated with fuscous evenly and with two dark 
linos, rather near together, parallel above, diverging roundedly above 
inner margin. Hind wing rosy, darker outwardly, a gray shade on 
the margin. Beneath sordid rosy, hind wing pale on inner margin; 
a double dark outer line on costal segment. Expanse, 11 mm. 

— ^Male, No. 16300, U.S.N.M.; Alhajuelo, April, 1911 (Busck). 
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CAPHTS SDBS01U>n>AUS, naw ipaclM. 

Fore wing with vein 11 shortly anastomosing with 12; hind wing 
with the lower angle of the cell long drawn out, 4~6 stalked from its 
end. Fore wing dull purple-brown, thickly and finely irrorate over 
straw-color; linos straw-color, rather broad, the inner straight, the 
outer bent a little above the middle. Hind wing whitish, dusted 
with purplish fuscous, especially along the costa and apex. Expanse 
22 mm. 

Type. — Female, No. 16301, U.S.N.M.; Taboga Island, February, 
1912 (Busck). 

ACROPTBRTX HERBACBALIS SUgonet. 

3. Porto Bello, February, 1912 (Busck); La Chorrera, May, 1912 
(Busck); Trinidad River, June, 1912 (Busck). 

OCOBA, new genus. 

Palpi downcurved, reaching four times the length of the head, 
smooth, with short rough hairs at the base above. Fore wing with 
vein 2 beyond the middle of the cell, 3 before the angle, 4 and 5 sepa- 
rate, G from the upper angle, 7-9 stalked, 8 absent, 10 and 11 from the 
cell, 11 anastomosing with 12. Hind wing with 2 to 6 as on fore 
wing, 7 anastomosing with 8. 

Type of the genus. — Ocola melanophila, new species. 

OCOBA MELANOPHILA, now tpedot. 

Fore wing black, shining, with purple reflection, the apex bent 
down. Hind wing duller, fuscous along the costa. Expanse, 18 mm. 

Type. — Female, No. 16304, U.S.N.M.; Cabima, May, 1911 (Busck). 
Also one female, Porto Bello, October, 1912 (G. F. Cleveland). 

Greatly resembles Nachaha nyetalis Ilampson, but in that species 
veins 4-5 are stalked and the p^pi of the female are not over half as 
long. 

8TRSPTOPALPIA DEBRA Dmc«. 

28. Corozal, Canal Zone, April, 1912 (Busck), July, 1912 (C. P. 
Crafts); Trinidad River, March aiid June, 1912 (Busck); Cabima, 
May, 1911 (Busck); Porto Bello, April and May, 1912 (Busck), 
September, 1912 (G. F. Cleveland) ; La Chorrera, May, 1912 (Busck). 

NAVURA I.OBATA ScluUis. 

1. Trinidad River, May, 1911 (Busck). 

BONCaiS MUNITAUS L«d«r«r. 

10. Taboga Island, February, 1912 (Busck); Porto Bello, April, 
1912 (Busck); Chiriquicito, April, 1907 (W. Schaus); Tabemilla, 
Canal 2k}ne, May, 1907 (Busck); Cabima, May, 1911 (Busck); Corozal, 
Canal Zone, March and May, 1912 (Busck); Trinidad River, June, 
1912 (Busck). 

BONCRIS OLAXnrslS, new ipMitt. 

Hind wing with veins 4 and 6 stalked. Fore wing purplish brown, 
with two approximate, slender, white lines, the inner nearly straight. 
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the outer inflexod a little subbasally, both a little stronger on the 
costa; a terminal row of black dots. Hind wing dark fuscous. 
Expanse 11 mm. 

Type. — ^Female, No. 16302, U.S.N,M.; Porto Bello, April, 1912 
(Busck). 

PXLASOIS OBROMAUS, new wp^eim. 

Fore wing with vein 10 shortly stalked with 7-9; hind wing with 
4-6 stalked. Fore wing dull ocher (faded from olive green?), the 
inner line at the middle of the wing, the outer at the outer fourth, the 
space between them pinkish gray, powdered with black outwardly; 
lines whitish, the imier across an obscure pale spot in the cell, angled 
on median vein and edged with blackish there; outer line gently 
curved, covered by black powderings except at costa and margin. 
Hind wing fuscous shaded, the veins and discal dot darker. Expanse 
13 mm. 

Type. — Female, No. 16303, U.S.NJd.; Cabima, May, 1911 (Busck). 

BAURGZSCA DIPLOMMATALIS. new tpedee . 

Dark olive; a large white spot in the cell, joining another below, 
larger, reaching to vein 1 ; lines slender, white; inner line crinkled on 
costa, running into the spots, appearing below to join the outer line 
on the margin; outer line evenly curved, parallel to the margin, form- 
ing a dash on costa. Hind wing fuscous, becoming black on the mar- 
gin; a small dark discal dot. Expanse, 18-20 mm. 

Cotypes. — Tlirce females, No. 16307, U.S.N.M.; Trinidad River, June, 
1912 (Busck); La CJliorrera, May, 1912 (Busck.) 

SBNIfXA AXTRITALIS Riibnw. 

14. La CJhorrera, May, 1912 (Busck); Corozal, Canal Zone, June 
(Busck), and August, 1912 (C. P. Crafts). 

SXNNIA SUBAURTTAUS Rafonot. 

1. Cabima, May, 1911 (Busck). 

CTCLOPALPIA MOnOTONALXS, mw ipeclM. 

Fore wing pale yellowish with purple irrorations, that segregate 
and define rather broad lines of the ground color; ixmer line near base 
and slightly oblique; outer line straight and far from the margin; a 
ro\md dot at the end of the cell. Hind wing pale stramineous. 
Expanse, 14 mm. 

Type. — ^Male, No. 16310, U.S.N.M.; Taboga Island, February, 1912 
(Busck). 

PASSELGIS, now. genus. 

Palpi porrect, downcurved, three times as long as the head, rostri- 
form, the third joint with long appressed hairs. Fore wing with 
veins 4-5 stalked, 7-10 stalked, 11 from the cell, anastomosing with 
12. Hind wing with vein 2 from the cell, 3 from the end of the long 
lower angle, 4-5 stalked, 6 from apex of cell, 7 anastomosing with 8. 
Type of the germs. — Pasaelgia mrifhoihriccilis, new genus. 
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PA68BL018 XAKTHOTHRICALXS, new ipeelM. 

Bufous, a deeper, more crimson tint at apex and purplish along 
the ixmer margin; discal dot round, slaty black; lines faint, purple, 
remote and far from margin, evenly curved, subparallel to the outer 
margin and rather more strongly curved than it. Hind wing straw- 
whitish, purple-shaded along the margin and costa. Expanse, 29 
mm. 

Type, — Female, No, 16308, U.S.N.M.; La Chorrera, May, 1912 
(Busck) . 

CONOTAMBE, new genus. 

Palpi porrect, reaching to the end of the large, angular, pointed 
frontal cone. Fore wing with veins 4-5 stalked, 6 from the end of 
the cell, 7-10 stalked, 1 1 from the cell, free. Hind wing with 2 and 3 
present, 4-5 stalked, 8 from end of the cell, 7 anastomosing with 8. 
Legs with the tibiae and tarsi, especially the hind pair, greatly 
thickened and flattened. 

Type of the genua, — Conotambe paralyaiaalia, new species. 

COrrOTAMBB PARALYSISALIS. n«w ■pdclet. 

Fore wing dark purple-red, the lines darker, very faint and clouded, 
hardly legible: outer line remote from the margin, curved. Hind 
wing shaded with black, except a patch between veins 2-5, which is 
purple-red, crossed by a mesial faint dark dentate line. Expanse, 
34 mm. 

Type. — Female, No. 16300, U.S.N.M.; Cabima, May, 1911 (Busck). 

8IOA VTBLOmK Drac«. 

1. Paraiso, Canal Zone, May, 1911 (Busck). 

CACOOKAPHXS OSTBOLAUS Ltd«r«r. 

15. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Trinidad River, June, 1912 (Busck); Corozal, Canal Zone, July (J. 
Zetek), August and November, 1912 (C. P. Crafts). 

laXXOA CAXUnCIA Dium. 

3. Porto Bello, March, 1911 (Busck); La Qxorrera, May, 1912 
(Busck). 

DISMIDILA, new genus. 

Proboscis absent: labial palpi ascending, the second joint hairy 
below, the third thickened with short hairs, blunt. Fore wing with 
veins 8-9 stalked, the rest from the cell. Both wings with a projec- 
tion on outer margin at vein 3. 

Type of the genua. — DiamidUa atoca, new species. 

XnSBCmiLA ATOCA* new tpoelM. 

LUacine gray; fore wing with two dlender darker irregular lines, 
Bubparallel to the outer margin; costa white centrally, cut by both 
hues; a white semihyaline consiricted patch in the end of the cell 
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and a small one below the reniform, which is brown-ringed and yellow- 
centered; a black clouded patch follows; fringe pale, spotted with 
dark. Zlind wing with two slender outer lines, crenulato, close to- 
gether and near the margin; a small round discal dot. Expanse, 
24 mm. 

Type , — Male, No. 16313, TJ.S.N.M.; Trinidad River, March, 1912 
(Busck). 

Allied %o Midila halia Druco from Colombia, which has the same 
venation as the present Bi>ecies. 

BOSrrSA BICmCTA Sduma. 

1. Trinidad River, June, 1912 (Busck), 

RX7PBLA ALBIRELLA Cxamer. 

24. Porto Bello, May, 1912 (Busck); Cabima, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1912 (Busck); 
Corozal, Canal Zone, August, 1913 (C. P. Crafts). 

PATISSA PARVIPXJNCTALIS Sduiat. 

10. Cabima, May, 1911 (Busok); Corozal, Canal Zone, Jul}^, 1912 
(Busck), and November, 1912 (C. P. Crafts). 

PATISSA ONIROPHANTA, new epeclee. 

Wliite; costa dark brown to near the middle, with three teeth, the 
outer giving rise to the inner line; lines pale brown; the inner broad, 
straight, the outer also broad, gently waved; some pale brown irrora- 
tions in terminal space and a large discal spot confluent with the up- 
right outer band from costa to beyond tomus; a submarginal half- 
band from costa to middle of outer mar^. Expanse, 9 mm. 

Type, — ^Male, No. 16312, U.S.N.M.; Porto Bello, April, 1912 
(Busck). Also 2 males, 6 females with localities, Cabima, May, 1911 
(Busck); Corozal, Canal Zone, August and November, 1912 (C. P 
Crafts). 

CR7PTOSS8 CBOIAEVl Djwr. 

33. Taboga Island, February, 1912 (Busck); Alhajuelo, March, 
1912 (Busck); Trinidad River, March, 1912 (Busck); Porto Bello, 
March, 1911, May, 1912 (Busck), and September, 1912 (G. F. Cleve- 
land); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Corozal, Canal Zone, May, 1912 (Busck). 

CHALCOELOPSIS, new genus. 

Palpi porrect, very short, hardly exceeding the front. Fore wing 
with veins 4-5 stalked, 7-10 stalked; hind wing with 4-6 stalked, a 
long cross-vein without veins, 6 from apex of cell, 7 anastomosing 
with 8. Male antennas lengthily bipectinated, of female, serrate; 
spurs of hind tibiae moderate, equal. 

Type of (ke genue, — Chalcolilopaia pigriaeima, new species. 

CBAXXX>lLOPSI9 PZ01U8S1MA. ntw ipeolM. 

Fore wing dark brown, coarsely irrorate with black; an oblique 
blacUsh, slightly bronzy, band arises from middle of inner margin to 
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coll; outer lino double; its inner segment heavy, oblique from costa to 
▼ein 6 near margin, roundedly incurved to vein 2, inclosing an orange 
stain, oblique again below, slightly paler filled. Hind wing with a 
marginal row of metallic blue and violet spots in a black band, pre- 
ceded by a little yellowish, the irrorations forming lines. Expanse, 
male, 14 mm.; female, 17 mm. 

Cotypes. — Male and female, No. 16311, U.S.N.M.; Trinidad River, 
June, 1912 (Busck). Also 46 others, all females, with additional 
localities, La Chorrera, May, 1912 (Busck); Porto Bello, April, 1912 
(Busck); Corozal, Canal Zone, August, 1912 (C. P. Oafts). 

This would seem to be a Chalco'ila or Cataclysta with aborted mouth 
parts. Specimens from the Guianas have been labeled by Mr. Schaus 
*^Catadystu perlaMs Led.; trilinecdis Walk.’’ But I have been unable 
to trace these names. Tlie species can not be a Cataclysta on account 
of the absence of the tongue. 

MACROTHSCA POBCILOSTXOMA, now opoclos. 

Fore wing sordid luteous, powdered with dull crimson, which forms 
a streak on the costa at base and a large patch about tornus, rising 
nearly to the cell; a round black discal dot, large or minute. Hind 
wing pale fuscous. Expanse, 10 mm. 

Cotypes. — Two males, No. 16314, U.S.N.M.; Trinidad River, March, 
1912 (Busck); La Qiorrera, May, 1912 (Busck). 

Subfamily 0]RuA.lVtBIT<r^. 

CRAMBU8 nSSlRADlSLLUS WoUrer. 

206. Porto Bello, February, 1911 (Busck); Alliajuolo, April, 1911 
(Busck); Paraiso, Canal Zone, April, 1911 (Busck); Cabiraa, May, 
1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, 
May (Busck), July (J. Zetek), August and November, 1912 (C. P. 
Crafts); Taboga Island, June, 1911 (Busck). 

CRABfBTO TSnrDlSXRlGATUS ZeUer. 

3. Trinidad River, March, 1912 (Busck); Arajan, March, 1911 
(Busck). 

CRAMBUS BCBRSTRICRLLA Sdumt. 

4. Trinidad River, May, 1911, March and September, 1912 (Busck); 
La Chorrera, May, 1912 (Busck). 

CRAMBUS TACTXEXUS^ntw tpodM. 

Near Zeller’s figure of immunieUus Zeller,^ but the outer line is bent 
sharply at costa so that the triangular dark patch rests directly above 
the general course of the line and not beyond it; termin^il line slender, 
not so heavy; wing pale lilacine gray, about evenly powdered; median 
powdery dark line curving around end of coll, oblique below, nearly 
complete. Hind wing soiled whitish in the male, fuscous in the. 
female. Expanse, 11-12 mm. 


1 0t»tt. But. ZdU, vol. 88, 1872, pi. 2, flg. 6. 
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Cotypea, — ^Three males, two females, No. 16325, U.S.N.M.; La 
Chorrera, May, 1912 (Busck); Cabima, May, 1911 (Busck); Paraiso, 
Canal Zone, April, 1911 (Busck). 

CRAMBUS RSTTJSEIXXTS Sdbsuf. 

6. Cabima, May, 1911 (Busck); Trinidad River, September, 1912 
(Busck). 

Near Zeller^s figure of expanseUus Zeller,* but without the black 
moniliform line shown in that figure between the double outer line 
and termen. The specimens do not agree absolutely with Schaus^s 
type of retuaeUuSj but arc so close that I do not like to separate them. 
Hind wing of male soiled whitish, of female, dark fuscous. 

CRAMBUS AONBSIBLLA. new species. 

Silv^’ery wliite; fore wing with extra-median fulvous line, bent at 
right angles above the middle; a subcostal fulvous dash from base to 
this line; outer lino double, approaching outer margin below and end- 
ing near tomus, curved above; termen stained with fulvous; a ter- 
minal black lino, forming spots in the interspaces from submodian to 
vein 4. Hind wing pale gray. Expanse, 9 mm. 

Type, — ^No. 16327, U.S.N.M.: Trinidad River, March, 1912 (Busck). 

CRAMBUS mTAlVGENS, n«w spectot. 

Wluto, with faint violaceous tint, coarsely irrorated with brown; 
a brown line along costa to beyond middle; median line oblique to 
cell, recurved next to costa, powdery, brown, with an inner duplica- 
tion below coll; outer line double, its inner segment powdery and 
irregular, curving a little at costa, where the outer segment is slightly 
expanded; terminal line a trace only; fringe metallic gray. Hind 
wing faintly straw-color tinted, without markings, concolorous in the 
two sexes. Expanse, 9-11 mm. 

Coiypea, — ^Three males, two females, No. 16326, U.S.N.M.; Porto 
Bello, March and April, 1911, and April, 1912 (Busck). 

A specimen of this species from Costa Rica, in poor condition, is 
labeled C. expaneeUua Zeller by Mr. Schaus, but I do not think it 
can be that species. 

CULLABIA BUCOSMBLLA, mw ipeclM. 

Palpi white, a little touched with sordid ocher; front and vertex 
block-brown. Fore wing silvery white; a black-brown patch at base; 
a broad band before the middle and broad submarginal band, sending 
out a projection to the margin above the middle; a dark terminal 
line; fringe dark. Hind wing blackish, the fringe palo. Expanse, 
12 mm. 

Type, — ^Male, No. 16328, U.S.N.M.; Trinidad River, September, 
1912 (Busck). Also six others with additional localities; Cabima, 
May, 1911 (Busck); Porto Bello, April, 1912 (Busck); Corozal, Canal 
Zone, August, 1912 (C. P. Crafts). 


1 Bor. Ent. Boo, Bom., toI. 13, 1877, pi. 1, fig. 18, 
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FT0CB06T0LA. INCANKIXUS ZeU«t. 

10. Tabogilla Island, February, 1912 (Busck); Corozal, Canal Zone 
April and May, 1912 (Busck); Cabima, May, 1911 (Busck); La 
Chorrera, May, 1912 (Busck); Trinidad River, May, 1911 and June, 
1912 (Busck); Taboga Island, June, 1911 (Busck). 

PTOCBOSTOLA PTGBIABUS ZeUn. 

129. Paraiso, Canal Zone, February, May, and June, 1911 (Busck); 
Corozal, Canal Zone, March and May, 1911, May, 1912 (Busck) and 
July, 1912 (J. Zetek); Trinidad River, March, 1912, May, 1911 and 
June, 1912 (Bu-sck); Alhajuelo, April, 1911 (Busck); Porto Bello, 
February, Mareh, April, and May, 1911 (Busck); Cabima, May, 1911 
(Bu.sck); La Chorrera, May, 1912 (Busck); Taboga Island, June, 1911 
(Busck). 

ABOnUA mVAUS Druiy. 

6. Corozal, Canal Zone, March, 1911 (Busck) and August, 1912 
(C. P. Crafts); Cabima, May, 1911 (Busck). 

Tlie fringe is entirely dark leaden, not white-tipped as in the north- 
ern form. It may bo named fimbrialis, now subspecies. 

Type.— No. 16321, U.S.N.M. 

AKOTBIA TENBLLA Zeller. 

1. Trinidad River, March, 1912 (Busck). 

AKOTBIA OPPOSITA ZeUcr. 

19. Porto Bello, April and May, 1912 (Busck); Cabima, May, 1911 
(Busck); Corozal, Canal Zone, May (Busck), July (J. Zetek) and 
November, 1912 (C. P. Crafts); Trinidad River, Juno, 1912 (Busck). 

AKOTBIA PnsnXAUS Bttbnet. 

26. Porto Bello, February and March, 1911 (Busck); Trinidad 
River, March, 1912 (Busck); Tabernilla, Canal Zone, May, 1907 
(Busck); Corozal, Canal Zone, March, 1911 (Busck), July, August, 
and November, 1912 (C. P. Crafts). 

All the specimens have the median band continuous across the 
wing. The varietal name multifacta is proposed. 

Type . — No. 16316, U.S.N.M. (Porto Bello, February, 1911). 

ABOTBU MOLTBSOPUtCTA, new tpecto*. 

Dark gray, the inner area of fore wing broadly shaded with dull 
yellow nearly up to median vein. Hind wing whitish, shading to 
fuscous at margin. In the males the wing is more blunt at apex 
than in the females, the markings more distinct and contrasted. 
Lines slender, black, edged with white very narrowly; inner line 
cronulate, with inward angle at vein 1 ; outer line with a sinus below 
vein 2 which joins the large roniform, making it part of the sinus; a 
row of terminal dark dots. In the female the lines are slender and 
pulverulent, the sinus of outer line appears occluded. Expanse, 14-2.4 
mm. 
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Cotypea , — ^Male and female, No. 16315, U.S.N.M.; Corozal, Canal 
Zone, July and November, 1912 (C. P. Crafts). Also 52 others with 
additional data, Cabima, May, 1911 (Busck); Corozal, Canal Zone, 
April and May, 1911 (Busck), and July, 1912 (J. 2Jetek); Porto Bello, 
February, 1911 (Busck); Trinidad River, May, 1911 (Busck). 

AROTSIA AROTRODIS, mw species. 

Marldi^gs as in A, croceiviteUa Walker, but without any yellow 
along the inner margin of fore wing; silvery white; vertex of head 
and dorsal stripe on thorax golden yellow; fore wing with erect 
median band, costal stripe and subapical patch, with oblique spur 
yellow, stained with brown; termen and fringe of same color. Ex- 
panse, 14 mm. 

Type, — Female, No. 16317, U.S.N.M.; La Chorrera, May, 1912 
(Busck). Also six others from the same place. 

ARGTRIA CBNTRIFUGENS. new species. 

Wliite; front white, vertex dark ocher; fore wing silvery white; a 
dark brown spot on costa and one on inner margin joined by a slender 
line; costal triangle divided by a white line; a dark terminal line, the 
fringe leaden brown. Hind wing wliite. Expanse, 14 mm. 

Type. — No. 16318, U.S.N.M.; Paraiso, Canal Zone, February, 1911 
(Busck). Also two others, Cabima, May, 1911 (Busck). 

ARGrRZA XANTHOGUMA, new species. 

Palpi wliite-tipped; front wliite; fore wing with median line slender, 
forming costal and marginal dots; costal triangle cut by a white line; 
terminal line narrow, the fringe dark leaden. Hind wing pale yellow 
tinted. Expanse, 14 mm. 

Type. — ^Mole, No. 16319, U.S.N.M.; La Chorrera, May, J912 
(Busck). Also tliree others from the same place. 

UBIDA THYONBLLA Schsus. 

Platytes thy nella Schaub, Ann. Mag. Nat. Hist. (8), vol. 11, 1913, p. 239. 

1. Chiriqui, May, 1907 (W. Schaua). 

The specimen is smaller than the type and in better condition. I 
think it is conspecihe. 

nBTOA CKBTACB2PAB8, new tpMlM. 

Chalky white, the margin, dull ocher; veins lined with dork brown, 
an oblique line from near middle of inner margin curving around 
cell to costa, with a broad shade from its loop to apex, cut by black 
veins; discal dot round, black; a terminal row of black dots. Hind 
wing white, tmmarked. Expanse, 15 mm. 

Type. — Female, No. 16329, U.S.N.M.; La Chorrera, May, 1912 
(Busck). Also another female from the same place. 

tnODA MOHODISA, M« ipMlM. 

Chalky white, the veins nairowly dark brown, the interspaces 
largely filled with dull ocher rays, broadest in the cell and in a broad 
shade beyond; a white ray dividing the cell to the romid black discal 
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dot; costa on outer half with three faint oblique shades; terminal 
dots black, small. Hind wing white, veins and apex a little touched 
with sordid. Expanse, 23 mm. 

Type, — ^No. 16330, U.S.N.M.; La Chorrera, May, 1912 (Busck). 
Also another female from the same place. 

tmiDA NBOOYN jBCSLLA. new epeciet. 

Ground color white, veins and interspaces lined with creamy 
brown, a double border around cell, the discal ray double; an oblique 
costal line before apex boxmds a narrow white subterminal line, at 
which all the linings end; termen creamy brown with a row of black 
terminal dots with white specks before them; fringe with brown 
interline. Hind wing whitish, beconung sordid outwardly and 
toward costa, defining a white subterminal line, beyond which are 
traces of black terminal dots in the gray termen, repeating imper- 
fectly the marking of fore wing. Expanse, male, 18 mm.; female, 
21 mm. 

Cotypes. — ^Male and female, No. 16331, U.S.N.M.; Porto Bello, 
April and May, 1912 (Busck). Also five males, two females, with 
additional localities, Trinidad River, September, 1912 (Busck); 
Corozal, Canal Zone, April, 1911 (Busck). 

The tongue is present, but very weak, so I place the species in 
XTbida rather than in Platytes (Argyria). Mole antennae simplei 
flattened; female frenulum a single strong spine as in the male. 

DXATRJSA 8ACCHARAUS Vabrieiui, form TABBRNEIXA I>yu. 

69. Trinidad River, March and June, 1912 (Busck); Alhajuelo, 
April, 1911 (Busck); La Chorrera, May, 1912 (Busck), Porto Bello, 
May, 1911 (Busck); Corozal, Canal Zone, June (Busck); July and 
August, 1912 (C. P. Crafts), 

DUTRJEA USTBOLATA Walker. 

33. Cabima, May, 1911 (Busck); Porto Bello, May, 1911 (Busck); 
La Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1012 (Busck) ; 
Corozal, Canal Zone, June, 1912 (Busck), July, 1912 (J, Zetek). 

nUTlUKA OAOA, turn 

Fore wing straw-color, the veins lined in blackish, interlines brown; 
discal dot black, round, prominent; two outer linos subparallel, 
oblique, rounded off above; terminal dots compressed, subconfluent. 
Hind wing white. Expanse, 15-17 mm. 

Cotypes. — ^Male and female, No. 16323, U.S.N.M.; Corozal, Canal 
Zone, June, 1912 (C. P. Crafts). Also 11 others with addition^ data, 
April, 1911 (Busck), July, 1912 (J. Zetek), and August, 1912 (C. P. 
Crafts). 

niATRJBA SOUPSAf new pptetai. 

Wings narrower and more pointed at the apex than in gaga; mark- 
ings similar, the vein-lines and interlines indistinct; discal dot small. 
Expanse, 12-15 mm. 
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Ootypes. — ^Male and femiile, No. 16324, U.S.N.M.; Porto BeUo, 
Febraary, 1011 (Btuck); Trinidad River, May, lOllCBusck). Also 
seven others, Corozal, Canal Zone, April, 1011, May and June, 1012 
(Busck), November, 1012 (C. P. Crafts). 

Very much like gaga, but whereas gaga looks like a minute lineolata, 
the present species resembles a minute saceharalis, 

ZBSTA CANCBIXAIJS, mw ipociM. 

Pale straw color, the two linos faint, powdery, approximate, 
slightly oblique; discal dot round, prominent; terminal dots dis> 
tinct ; a brown shade on costa at base and a patch at apex. Hind 
wing nearly white, unmarked. Fxpanse, 11 mm. 

Type. — Male, No. 16322, U.S.N.M.; Corozal, Canal Zone, May, 

1011 (Busck). Also 13 others with the same data except one, July, 

1012 (J. Zetek); Paraiso, Canal Zone, January, 1911 (Busck). 

DOSATOPBSAS ATSOSPABSSUTTS Waite. 

6. Alhajuelo, April, 1911 (Busck); Porto Bello, April, 1912 (Busck). 

BSXJPA mCOLOBAUS, naw apadaa. 

Fore wing pale lilacine straw-color with a few dark specks that form 
indistinctly a subterminal line. Hind wing pale straw-color. Ex- 
panse, 43 mm. 

Type. — ^Female, No. 16320, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

Allied to E. evanuUUa Schaus. 

Subfamily SOOPA.R1ITVJH!. 

SCOPABIA PUSnXA, new apaetaa. 

Fore wing light gray powdered with black; iimer line very oblique, 
straight, pale within, dark-powdered without; discal mark an agglom* 
eration of dark scales in two opposed cusps; outer line with central 
outcurve, whitish, dark-powdered within; a row of terminal black 
dots. Hind wing sordid milky whitish. Expanse, 11 mm. 

Type. — Female, No. 16334, U.S.N.M.; Cabima, May, 1011 (Busck). 
Also 11 males and 62 females that I take to be the same species (all in 
poor condition) with additional localities, Alhajuelo, April, 1011 
(Busck); Trinidad River, June, 1912 (Busck); Tabernilla, Canal 
Zone, May, 1907 (Busck) ; Corozal, Canal Zone, April, 1011 (Busck), 
August, 1912 (C. P. Craits); Paraiso, Canal Zone, January, 1911 
(Busck); LaCliorrera, May, 1912 (Busck); Porto Bello, March, 1911, 
and February, 1912 (Busck); Taboga Island, June, 1911 (Busck). 

Subfamily PYBAXiIN - JR . 

PYKAUS MAXIBOTAUS Oumrt*. 

1. Paraiso, Canal Zone, January, 1911 (Busck). 

TBoeimaA nssBCTAiis mmw. 

30. Alhajuelo, April, 1911 (Busck); Porto BeUo, April, 1912 
(Busck); Corozal, Canal Zioae, April, 1911 (Busck), August and 
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Norember, 1912 (C. P. Crafts) ; Taboga Island, 'February, 1912, and 
June, 1911 (Busck); Cabima, May, 1911 (Busck); La Cliorrera, May, 
1912 (Busck); Trinidad River, September, 1912 (Busck); C!hiri- 
quicito (W. Schaus). 

Varies in color and dbtinctness of markings. I make Pyralis nigror 
puncta Kaye to be the same species. Mr. Schaus separated Costa 
Rican specimens under the two names. His nigrapimeta consisted of 
two males, small and brightly marked as usual. His resectalis, a male 
and a female; the male, I take to be a 8i>ecies of Herculia; the female 
is large and dark, but fits well with the males marked nigrapuncta. 
The Costa Rican series runs strongly marked. The Panama one runs 
about like a series from Venezuela before me, that is rather con- 
trastingly marked, more so than the Guiana series. 

TABOGA, new genus. 

Fore wing with veins 2 and 3 from before the angle of the cell, 4, 5 
separate, 6 below the upper angle, 7-9 stalked, 8 and 9 coincident, 10 
and 11 on the cell. Hind wing with vein 2 long before the angle of 
the cell, 3 before the angle, 4-5 stalked, 6 stalked with 7-8 which 
anastomose strongly. Labial palpi upturned nearly to vertex, 
smooth, terete; maxillary I>alpi very distinct, similar to the labial ones 
in shape and color, only smaller. 

Type of th>e genus . — Tahoga inis^ new species. 

TABOGA INIS, new speclee. 

Fore wing dark gray, blackish powdered; lines whitish, the inner 
bent on submedian, else straight and followed by a little denser 
powdering; median line shown only below the cell, bent at right 
angles on submedian and vein 1 ; discal spot black, placed far out at 
the outer fourth of the wing on account of the very long cell ; outer 
line far out, strongly and shortly excui-ved over end of cell ; terminal 
line black, minutely broken. Hind wing impure whitisli, the termen 
fuscous narrowly. Expanse, 13 mm. 

Type. — ^Male, No. 16363, U.S.N.M.; Taboga Island, February, 1912 
(Busck). Also eight others, six from the same place and date, one 
Porto Bello, March, 1911 (Busck), and one, La Cliorrera, April, 1912 
(Busck). 

Sttbftimlly 

ARNATULA CIRCUMLUCXNS, wm 

Base of fore wing olive gray; a quadrate patch of the same color on 
the costa surrounded by white, which extends narrowly to the inner 
margin at the place of the inner line; wing olive gray beyond, shading 
to violacious toward tomus, lighter on the middle of the outer margin, 
where a series of black dashes are revealed. Hind wing fuscous w ith 
S4848’— Proc.N.M.vol.47— 14 ^21 
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dark veins and a light line in the base of the fringe. Expanse, male, 
13 mm.; female, 15 mm. 

Cotypes . — ^Male and female, No. 16335, U.S.N.M.; Porto BeUo, 
October, 1912 (G. F. Cleveland). Also four females from the same 
place with additional data, April and May (Busck) and December, 
1912 (G. F. Cleveland). 

Two males and two females are before me from French Guiana 
(W. Schaus). 

ARNATX7LA COLORATA, haw ipecieB. 

Gray, stained with luteoua before the inner and beyond the outer 
lines; basal space dark gray without bordering line; a black dot in 
cell; inner line at middle of wing, dark gray, bent outward below 
median vein; outer lino similar, excurved above middle and slightly 
denticulate; a whitish mark on costa beyond it, forming a faint border 
below; terminal dots black. Hind wing soiled whitish, fuscous at 
apex. Expanse, 16 mm. 

Ti/pe. — ^Female, No. 16336, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

ARNATITLA SUBFLAVXDA, new tpedsf. 

Fore wing olive gray; a white ray through the middle from base, 
nearly touching tlio outer line; a similar white line on the inner 
margin; outer line curved, white, parallel to and near the outer 
margin; a darker spot at end of cell and at base of inner margin. 
Hind wing orange-yellow with narrow gray border. Expanse, 17 mm. 

Type. — ^Male, No. 16337, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also one male, Cabiraa, May, 1911 (Busck). 

TIOOA rOVBAUS Hampm. 

1. Corozol, Canal 2ione, Juno, 1912 (Busck). 

TIOGA TBRSnXA, new speclee. 

Small; grayish white; fore wing with black at the base; inner line 
white, curved to vein 1, then straight, with black shades on both 
sides; median space with a brown shade and black irrorations out- 
wardly; outer line white, denticulate, outbent in a blunt point a 
little above the middle, edged within by a block dotted line; terminal 
space clouded with brownish below, with black at apex; a terminal 
row of black dots. Hind wing whitish, with fuscous veins and mar- 
gin. Expanse, 10 mm. 

2)/pe. — ^Male, No. 16342, U.S.N.M.; La Chorrera,May, 1912 (Busck). 

POCOeXItA ATRAMENTAUS Lodem. 

26. Paraiso, Canal Zone, January and February, 1911 (Busck); 
Porto Bello, February and March, 1911, April and May, 1912 (Busck); 
La CJhorrera, April and May, 1912 (Busck); Corozal, Canal Zone, 
April and May, 1912 (Busck). 

POCOCBRA BASIGBRA, n^w ipeeiM. 

Fore wing with the basal space broad, black; inner line pale, 
straight, upright bounded outwardly by a toe dark line; rest of the 
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wing sordid*yellDwish, clouded with brownish over tomus and black 
at apex; outer line vague, pale, denticulate, exserted above middle; 
terminal dots nearly confluent. Hind wing fuscous-block, pale at 
base. Fringes pale on both wings. Expanse, 16 mm. 

Type. — Female, No. 16338, U.S.N.M. ; La Chorrera, May, 1912 
(Busck). 

POCOCBRA ADOLESCENS. new epedee. 

Fore wing greenish gray, the costa dark centrally; a blackish tri- 
angular mark at base of inner margin, origin of vein 2 and round arc 
in cell; inner line oblique, of the pale ground, slightly irregular; 
outer line whitish, dentate, oxcurved above, relieved in the dark 
outer ground, which shades to violaceous gray at apex. Hind wing 
dark fuscous. Palpi of male very long, recurved over the thorax, 
concealing a hair-pencil; no process on antenna. 

Cotypea , — ^Male and female, No. 16339, U.S.N.M.; Porto Bello, 
May, 1912 (Busck). 

POCOCERA CAPNODON. new tpdOM. 

Dark gray, irrorate, the linos of lighter ground color; fore wing 
blackish at base on imier margin; outer line bent outward on sub- 
median, broad, edged by dark narrow lines, not waved; a lutoous 
gray patch bounded by vein 2, segment of the obsolete median line, 
outer lino and inner margin; discal venules dark-liixed in the male; 
outer line pale, slightly excurved in the upper portion, edged by 
dotted denticulate dark lines; terminal space shaded with blackish; 
terminal black line of nearly joined dots. Hind wing dark fuscous, 
lighter between the veins in the male. Expanse, 14 mm. 

Cotypes , — Two malcjs, one female, No. 16340, U.S.N.M.; Porto 
Bello, April, 1912 (Busck); Trinidad River, March, 1912 (Busck). 

POCOCBRA SPBJEROPBORA, new epeclet. 

Wings long and narrow; fore wing fuscous shaded over luteous, 
which appears mesially; base dark to the inner line, which is black, 
of three arcs, each inclosing a black tufted spot, of which the center 
one is large; a black waved shade beyond the middle; outer line 
close to the margin, black within, pale without, denticulate, oblique 
above; terminal space dark. Hind wing blackish fuscous, sub trans- 
lucent between the veins. Expanse, 26 mm. 

Type. — ^Female, No. 16341, U.S.N.M.; Tabemilla, Canal Zone, 
May, 1907 (Busck). 

MACALLA THYRSlSAItS Walkw. 

2, Porto Bello, March, 1911 (Busck). 

MACAIXA mVBORITPA HimpMiL 

6. Corozal, Canal Zone, April, 1911 (Busck); Cabima, May, 1911 
(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June 
and September, 1912 (Busck). 

XJmiK>OMA VIOXJB8CBHS, Sl*^ 

Violacoous gray with sparse black irrorations; a black mark at 
base of inner margin; inner line near the middle of the wing, slightly 
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curved, pale with dark inner edge; outer line distinct, narrow, white 
with black powdering on the inner edge, broadly excurved above; 
a black curved shade at apex. Hind wing fuscous, blackish out- 
wardly; a paler line in base of fringe. Expanse, 16 mm. 

Type. — Female, No. 16343, U.S.N.M.; TaberniUa, Canal Zone, 
May, 1907 (Busck). 

STXRICTA SCOPIPES Paldct. 

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911 
(Busck). 

JOCAKA STTBCURVAUS Schtui. 

1. Porto Bello, May, 1912 (Bu^k). 

CHLOKOPASCHIA CAKITIBS Schauf. 

1. Cabima, May, 1911 (Busck). 

GENOPASCHIA, new genus. 

Palpi porrect, short, downcurved and hairy below in the male, 
exceeding the front, twice as long as the head, smooth, the second 
joint somewhat tliickened with scales above. Fore wing with veins 
2, 3 before the end of the cell, 4—5 stalked, 6 from apex to cell, 7—10 
stalked, 11 on the cell. Hind wing mth vein 2 long before the end 
of the cell, 3 shortly stalked with 4-5 (3 from tlie end of the cell in 
the female), 6 from the apex of the cell, 7 anastomosing with 8. 

Type of the genua. — OmopaacMa protomia, new species. 

OEMOPASCBIA PROTOMIS, naw (ptcln. 

Fore wing gray, shaded with blackish; inner line white, straight; 
inwardly oblique, followed by a round black dot in the end of the cell; 
outer line white, near the margin, excurved above the middle ; outer 
half of median space and terminal space darkly shaded. Hind wing 
soiled whitish in the male, fuscous in the female. Expanse, male, 
11 mm.; female, 14 mm. 

Cotypea. — Male and female. No. 16348, U.S.N.M.; male, Porto 
BeUo, February, 1912 (Busck); female, Trinidad River, March, 1912 
(Busck). 

POCOPASCHIA, new genus. 

Palpi short, in the male upturned to the middle of the front, the 
third joint clawlike, in the female porrect, shortly exceeding the 
front. Fore wing with vein 2 near the middle of the cell, 3 before 
the end, 4-5 shortly stalked, 6 from the apex of the cell, 7-10 stalked, 
11 on the cell. Hind wing with 2, 3 from the cell, 4-5 long-stalked, 
6 from the apex of cell, 7 anastomosing with 8. 

Type of ihe genua. — Joeara noctuina Schaus.‘ 

a}. Fore wing with vdn 7 arising beyond vein 9. 

6 '* Bind wing with vein 3 from end of cell. 


1 Ann. Hag. Nat. Hist. vol. 0, 1013, p. 663, 
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POCOPASCHU HOCnnnA Schan. 

8. Cabima, May, 1911 (Busck); Trinidad River, Marpb and June, 
1912 (Busok). 

6’. Hind wing vnth vein S stalked with 4 and B. 

POCOPABCBIA bBl.lAHOmA.iiew ipeclee. 

Fore wing purple-brown, shading to gray on outer fourth; base 
deep purple-brown, bounded by a white lino that runs obliquely from 
costa to vein 1 and is there bent at right angles; median space reddish 
purple, shading outward to gray; outer line very near the margin, 
white, denticulate, retreating at apex, which is blackish purple. 
Hind wing blackish fuscous. Expanse, 17 mm. 

Type. — Male, No. 16344, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

o’. Fore wing vith vein 7 arising before vein 9. 

POCOPASCHU ACCBIEKAKS, new ifOdM. 

Fore wing densely black-irrorate over pale oclier tinted groimd; 
basal area velvety black, bounded liy a narrow curved whitish inner 
lino; a small rounded discal dot; outer line pale, incurved at sub- 
costa and submedian, outcurved close to margin between; a round 
black patch in the incurve below apex; a tenninal broken black lino. 
Hind wing ocher tinted, with narrow terminal fuscous shade-line. 
Expanse, 24-26 mm. 

Cotypes. — Two males. No. 16345, U.S.N.M.; Trinidad River, 
March, 1912. 

STENOPASCHIA, now genus. 

Pa^i porrect, short, curved in the male, exceeding the front, twice 
as long as the head in the female and hairy below. Maxillary palpi 
with a triangular tuft of scales. Fore wing with veins 2 and 3 from 
the cell, 4 and 5 separate, 6 below apex of cell, 7-9 stalked, 8 absent, 
10 and 11 on the cell, free. Hind wing with vein 2 from the cell, 3 
and 6 separate, 4 absent, 6 from apex of cell, 7 anastomosing with 8. 
Type of the genus. — Stenopaachia trichopteris, new species. 

SmOPASCBU TKlCHOPTBlUa new ipwiei. 

Fore wing olive green (faded to ocher) ; a black band along the basal 
half of the costa, joining a tufted black spot in the cell; a patch below 
in submedian space, further out in the male than in the female; a 
small dot at the end of the cell; outer line of black scales, excurved 
above, more or less broken and containing a few silvery scales. 
!EQnd wing fuscous, dark in the female, lighter between the veins in 
the male. Expanse, male, 15 mm.; female, 19 mm. 

Ootypea . — ^Male and two females. No. 16346, U.S.NJd.; Taboga 
Island, June, 1911, male (Brisck); Trinidad River, June, 1912, females 
(Busck). 
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GLOSSOPASCHIA, new genus. 

Labial palpi smootb, upturned, the second joint reaching vertex, 
the third slender, long. Maxillary palpi small, scaly. Tongue pro- 
jecting about twice the length of the head, downcurved) completely 
scaled, the scales forming a long fringe beneath. Fore wing with 
vein 2 from the cell, 3 from the end, 4-5 stalked, 6 from the apex of 
cell, T-'O stalked, 10 and 11 on the cell, free. Hind wing with vein 
2 from the cell, 3 and 5 from its end, 4 absent, 6 from the apex of 
cell, 7 anastomosing with 8. 

Type of {he genus, — Glossopaschia esenosesj new species. 

OLOSSOPASCHIA CJENOSES, new ipecies. 

Fore wing narrow, light gray with scattered black irrorations; a 
black tufted spot below the middle of the cell; a little dot at end; 
outer line near the margin, dotted, black, sliglitly outcurved; termen 
dark-shaded; terminal dots black. Hind wing soiled white with 
fuscous veins and margin. Expanse, 15-19 nun. 

Cotypes, — Two females. No. 16347, U.S.N.M.; La Chorrera, May, 
1912 (Busck); Cabima, May, 1911 (Busck). 

Subfamily X^HYCmi^-aC. 

BCYELOIS TRANSITBLLA Wiilker. 

24. Trinidad River, March and June, 1912 (Busck); Alajuelo, 
April, 1911 (Busck) ; Panama City, April, 1911 (Busck) ; Cabima, May, 
1911 (Busck); Taboga Island, June, 1911 (Busck); Porto Bello, April. 
(Busck) and December, 1912 (G. F. Qeveland). 

The larva feeds in the dry cacao pods. None of the specimens 
agree with Ragonot’s definition in having vein 8 of hind wing free. 
Guiana sj^ocimens are the same, and of three before me from Grenada, 
British West Indies, only one agrees with Ragonot's character, the 
two having veins 7 and 8 anastomosing nearly to apex. I have no 
specimens from Haiti, the type locality, but believe the character 
to be valueless, as the specimens all agree otherwise. 

MTSLOXS DECOLOR ZtUer. 

2. Porto Bello, April (Busck) and December, 1912 (G. F. Cleve- 
land). 

MTSLOXS POMBRA, wm tpaelM. 

Pale gray, the veins and discal cross-vein lined in pale fuscous; 
lines whitish, rather broad but not contrasted, the iimer one far out 
and straight across the wing, the outer one bent on the stalk of veirts 
4-6; no terminal dots; fringe pale. Hind wing translucent pale gray, 
paler at base. Expanse, 17 mm. 

Type. — ^Male, No. 16365, U.S.NJil.j OaUuna, May, 1611 (3usck). 

MTXLOX8 BTTEOPBXRBJiA* mm w m dm. 

Fore wing with veins 4-5 stalked, 10 stalked; hind wing with 3-5 
stalked; gray, a little mixed with reddish; lines distinct, pale, with 
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dark edgi^^ far out, parallel and nearly straight; a circle of black 
blotches al)out the discal spot; veins with broken black streaks, ter- 
minal dots present, smalL Hind wing subtranslucent, pale fuscous, 
the veins, costa, and margin darker. Expanse, male, 18 mm.; 
female, 22 mm. 

Cb<yp^.-ir~Malo and female. No. 16367, U.S.N.M.; Cabima, May, 
1911 (Busck); Trinidad Kiver, June, 1912 (Busck). Also nine others 
with additional localities, Corozal, Canal Zone, May, 1912 (Busck); 
Tabernilla, Canal Zone, May, 1907 (Busck). 

VtmDSLLA PELLXJCKNS Zeller.. 

2. Cabima, May, 1911 (Busck); La CJiorrera, May, 1912 (Busck). 
DIFUNDELLA, new genus. 

Fore wing with veins 2~3 curved, parallel, rather near the end of 
the cell, 4-5 approximate at base, 6 below apex of cell, curved at 
base, 8-9 stalked, 10 and 11 on the cell. Hind wing with 2 rather 
near the end of the cell, 3 approximated to the stalk of 4-5, wliich is 
very long, 6 from the apex of the cell, 7 anastomosing with 8. Labial 
palpi upturned to vertex; smooth; maxillary palpi stout-filiform. 
Male antemiaa simple, not curved at base, not ciliate. 

Type of the gemis, — DifundeUa corynophora^ new species. 

D1VX7NDVIXA CORYlf OPBORA, new ipedet. 

Fore wing dull black in the basal space ami upper half of median 
space, with short black rays on the discal venules; rest of wing brown 
with red irrorations; inner line oblique, straight, red-centered; discal 
mark reniform, reddish, pale; outer line red-centered, irregular and a 
little excurved over discal venules, followed by blackish above; 
termen sliglitly purplish. Hind wing blackisli, translucent, in the 
male beneath with a brown tuft on discal vein in cell and a large one 
on submedian below it; inner margin grooved and hairy. Expanse, 
15 mm. 

Type. — Male, No. 16377, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

ANYPSIPYLA, new genus. 

Fore wing with veins 2, 3 close to angle of cell, 4-^ long-stalked, 
6 below angle of cell, straight, 8-9 stalked, 10 and 11 on the cell. 
Bind wing with vein 2 before the angle of the cell, 3-5 stalked, all the 
teins firmly united, 6 from apex of cell, 7-8 long-apastomosing. 
Labial palpi upturned above vertex; maxillary palpi filiform, slightly 
dilated with scales; antennie of male simple, ciliate. 

Type cf the geme . — -Anypsipyla unimUBa, new species. 

AK Y W ttCTfc a canW T KU Aawr tetOm. 

Fore wing dark gray; a broad white band through the cell, touch- 
ing the costa for a space beyond the base and at its tennination; 
base rather broadly dark gray; two small black dots and a da^ at 
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the end of the cell; tennlnal dots black, nearly confluent;^ a narrow 
black line along submedian fold. Hind wing whitish, translucent, 
the veins and termen dark. Expanse, 22 nun. 

Type. — Female, No. 16368, U.S.N.M.; Ckirozal, Cnnal Zone, No- 
vember, 1912 (C. P. Crafts). Also one male and two females with 
additional data, April, 1912 (Busck) and additional locality, Porto 
Bello, May, 1912 (Busck). 

DRESCOMA, new genus. 

Fore wing with veins 2, 3 before angle of cell, 4, 5 separate, 6 below 
upper angle of coll, 8-9 stalked, 10, 11 on the cell. Hind wing with 
2 before the angle, median vein bifid, 4-5 stalked, cell short the cross- 
vein not opposite 3, 6 at apex of cell, 7 and 8 separate, parallel. 
Labial palpi upturned to vertex; maxillary palpi thickly filiform, 
bent inward; male antenn® simple, very slightly thickened at base. 
Hind wing with modifications beneath in the male; lip of abdomen 
with dense. black tufts. 

Type of the genus. — Drescoma eyrdipsa, new species, 

SBBSCOMA SOSABLLA Dnic«. 

Eomototoma soraella Dbuck, Biol. 0ent.-Amer., Lep. Hot, vol. 2, 1899, p. 565. 

6. Trinidad Eiver, March, 1912 (Buscik); Corozal, Canal Zone, 
May, 1912 (Busck) and November, 1912 (C. P. Crafts); Porto Bello, 
October, 1912 (G. F. Cleveland). 

Druce’s characterization is insufficient to distinguish between the 
three species before me, consequently I adopt Schaus’s identification 
of soraeUa in Costa Rican specimens, the male with a raised shining 
black disk in the cell of hind wing below, adjoined by a hair tuft. 
The specimens have very dark hind usings and do not agree well with 
Druce’s figure (Plate 101, fig. 28), which comes nearer to dnUixa. I 
therefore suggest the alternative name drucella for this form. 

Type. — ^Male, No. 16373, U.S.N.M.; Porto Bello, October, 1912 
(G. F. Cleveland). 

nUSCOlSA CnmiPSA. naw ipMlM. 

Markings as in D. druceMa Dyar and MegartJiria peteraeni Zeller, 
rather larger than the former, smaller than the latter; distinguished 
only by the male secondary character, an impr^ed pale fovea 
costa of hind wing below, bending the veins into the cell, and followed 
basally by a notched area of black scales. Expanse, 16 mm. 

'I)/pe. — Male, No. 16374, U.S.N.M.; La Chorrera, May, 1912 
(Busck). Also five males and eight females, the latter presumably 
of this species, with additional localities, Trinidad River, March and 
June, 1912 (Busck); Porto Bello, May (Busck) and October, 1912 
(G. P.Geveland); Cabima, May, 1911 (Busck); Corozal, Canal Zone, 
February, 1911 (Busck); Tabemilla, Canal Zone, May, 1907 (Busck). 
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DRSSCOMA ixNlLIXA, ii«w 

Marking essentially as in the preceding; fore wing narrower, the 
outer line further out and more excurved below; dark bar crossing 
the white costal space slender and indistinct. Hind wing whitish, 
fuscous only on margin and costa. ^Jxpanse, 16 mm. Male with 
small oblique black mark on costa below, the costa slightly indented; 
streaks of rusty scales along subcosta and vein 7 well toward apex and 
a short one on discal fold in the cell; a row of black scales along the 
base of inner margin. 

Type, — ^Male, No. 16375, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

ZAMAGIHIA, new genus. 

Fore wing with veins 2, 3 before the angle of the cell, 4~5 closely 
approximated on basal third, 6 from the apex of the coll, 8~9 long 
stalked, 10 and 11 on the cell. Hind wing with vein 2 before the 
angle of the cell, 3 from the angle, 4-5 stalked for over half their 
length; median nervure bifid (in Ragonot^s sense), cell short, the 
cross- vein not opposite vein 3. Maxillary palpi of the male with 
two long tufts, furcate on a slender stem. Labial palpi upturned 
above vertex, thick, hollowed, the third joint short, acicular. An- 
tennaa pubescent; a hollow at base filled with scales. 

Type of the genua, — Zamagiria dizolopheUa^ new species. 

ZAMAOnUA DIXOLOPHBLLA. ntw tpeclM. 

Dark gray, the lines indistinct; basal space lighter gray below the 
costa, lightest next the inner line; a broad salmon reddish area, 
except on costa, edged by a line of black scales within, by a whitish 
line without, which is dentate on vein 1 ; outer line a pale shade close 
to the margin, bordered by black marks on the veins within. Hind 
wing translucent pale fuscous, the veins and termen darker. Ex- 
panse, 21 mm. The two long tufts on the maxillary palpi are dark 
pink and reach back on the fore wing in the specimen. 

'^^pe, — Male, No. 16376, U.S.N.M.; Corozol, Canal Zone, Novem- 
ber; 1912 (C. P. Crafts). 

CABXMA, new genus. 

Fore wing with veins 2, 3 before the end of the cell, 4-5 closely 
approximated to their basal thirds or stalked, 6 below apex of cell, 
8-9 stalked, 10 and 11 from the cell, 10 running close tp the stalk of 
8-9. Hind wing with the cell long, vein 2 near the middle, 3 from the 
lower angle, joining the cross-vein narrowly, 4-5 long-stalked, 6 from 
apex of cell, 7 anastomosing with 8 nearly to apex. Labial palpi 
slider, oblique, straight, the third joint long and distinct; maxillary 
palpi small, filiform. Antennss of male ciliate, a deep sinus at base 
of flagellum with a small tooth of scales, not filling the sinus, but 
maki^ it into a notch. 
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Type of (he genus. — Cabima dosia, new species. ? 

Near Hypdpyh. Ragonot, but differing in the palpi and male an- 
tennae. 

CABIMA DOSXA, new fpeciee. 

Light gray, shading to red-brown on the inner half of wing; veins 
with many black streaks; inner line a vague cloud; outer Ime of dots 
on the veins, followed b}^ whitish, angled at the veins 4-*6 ; tenninal 
dots black. Hind wing soiled white in the male, shaded with fuscous 
on costa and margin in the female, translucent. Expanse, male, 25 
mm.; female, 31 mm. 

Cotypes , — Male and female. No. 16369, U.S.N.M.; Cabima, May, 
1911 (Busck). Also seven others from the same place. 

CABIMA DECUKRENS, new spedei. 

Luteous gray, the veins streaked with black, forming nearly a band 
from vein 1 to inner margin, close streaked costally ; the streaks are 
cut across the discal venules for the outer line. Hind wing pellucid 
white, gray on costa and termen; fringe pale gray. Expanse, 24 mm. 

Type, — Male, No. 16370, U.S.N.M.; Trinidad River, March, 1912. 
(Busck). Also one male from the same place, three females from La 
Chorrera, May, 1912 (Busck), and one from Corozal, Canal Zone, 
March, 1012 (Busck). 

The notch in the antennae is smaller than in dosia and involving 
fewer joints. 

CABIMA HOPLIDICB, new sp^lee. 

.Dark gray with traces of purplish veins, the costa streaked with 
black; a small discal mark; outer line indicated by a row of dots. 
Hind wing semi translucent smoky blackish, darker on the costa. 
Expanse, 26 mm. • 

Type, — Male, No. 16371, U.S.N.M.; Porto Bello, April, 1912 
(Busck). 

BYP8IPYLA MUBISCJS, n«w ipeclM. 

Fore wing white on costal half, shading to purplish gray on the itmer 
half; a blackish spot near base of costa and another on inner margin; 
inner line blackish, bent at an angle on median vein, its termination 
opposite its inception; two black discal dots; discal venules streaked 
with black; outer line double and black on upper third, whitish and 
without borders below, bent out a little at veins 4-6 ; a row of terminal 
black dots. Hind wing whitish, translucent, the costa and termen 
gray. Expanse, 24 mm. 

Type. — Male, No. 16367, U.S.N.M.; Cabima, May, 1911 (Busck). 
CHORRERA, new genus. 

Fore wing with veins 2 to 6 separate, 6 below end of cell, 8-9 
stalked, 10 and 11 on the cell. Hind wing with 2 before the end of 
the cell, 3 closely approximated to 4-5 at base, 4-5 stalked; cell 
rather long, reaching to the middle of the wing; 6 from the apex of 
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the coll, 8 close to 7 for a long distance, not ana'^tomosing. Palpi 
slender, upturned. Antenneo of male with a small but rather long 
tuft of scales in a shallow sinus at base. 

Type of ihe genus. — Ohorrera idiotes, now species. 

CHORRERA IPIOTBS, new epectof. 

Dark gray with slightly luteous underground, irroratod with 
black, somewhat transversely; general effect dark; lines inconspic- 
uous, the inner far from the base, pale, with black outer edge, a 
little oblique, denatato in the coll and on submedian; outer line near 
the margin, its inner black edge only distinct, indented subcostally, 
followed by black; a black terminal line. Hind wing pure white, 
translucent; costa narrowly dark fuscous. Expanse, male, 14 mm.; 
female, 17 mm. 

Cotype ^, — Male and female. No. 16378, U.S.N.M.; La Chorrera, 
May, 1912 (Busck). Also 11 others from the same place. 

ORCYTOMBTOPIA FOS8ULATSLLA Ragonot. 

5. Corozal, Canal Zone, April, 1912 (Busck); Cabima, May, 1911 
(Busck); La Choreira, May, 1912 (Busck) ; Porto Bello, October, 
1912 (G. F. Cleveland). 

ORYCTOMETOPIA CLEVBXJUmBlXA, IMW 

Fore wing rosy gray on the inner half, the costa broadly white; 
base dark; inner line oblique, broken into dots, dull crimson across 
the white, gray below; discal dot double, dull crimson; outer line 
near the margin, nearly straight, whitish, edged with dull crimson 
within across the white, gray below; termen tinged with crimson; a 
dark shaded terminal line. Hind wing translucent whitish in the 
male, darker in the female, the veins strongly dark-lined and the 
folds slightly lined; a double dark fuscous terminal line; fringe dark. 
Expanse, male, 16 mm.; female, 17 mm. 

Cotypes , — Male and ifemale. No. 16372, U.S.N.M.; Porto Bello, 
December, 1912 (G. F. Cleveland). Also two dwarfed females, 
Tabogilla Island, February, 1912, marked ^^leaf-roller on tree at 
seashore.’’ (Busck). 

ACROBASIS CRASSISQUAMBUA BaiapMii. 

3. Porto Bello, April, 1912 (Busck); Corozal, Canal 2k)ne, July, 
1912 (J. Zetek). 

ACltOBABIS (F) TOCAXXI 1 I.A SdMO.. 

1. Porto Bello, December, 1912 (G. F. Cleveland). 

I do not think this species belongs to Aerobasis, but as the specimen 
is a female it can not be positively placed. 

DASTPTOA QUSSKNA, mw •pPdti. 

Fore yring gray; basal space faintly tinged with reddish; inner line 
straight, oblique, composed of a row of black dots; discal dot powd^, 
followed by a cloud below; outer line of black dots in faint whitish', 
bent at v«u 6 and a little incurred above; costal region powdered 
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with black; terminal black dots distinct. Hind wing pale, translucent ; 
vein8,costa,terminallme and alineinfringe fuscous. Expanse, 11 mm. 

Type, — ^Mfdo, No. 16384, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

HOMALOPAl^PlA, new genus. 

As in Picsmopoda Zeller, but the labid palpi of the male flattened 
and ttiickenod with scales; male antenna with the basal joint modified 
by a central notch or pocket, the shaft simple or ■with a row of flat- 
tened teeth on the upper side. 

HOMALOPALPXA DALBRA. new spMtoik 

Basal joint of antenn® of male ■with a round pocket containing a 
black prominence, the shaft thickened at base by a row of black teeth 
on tlie upper side. Vertex ■with a high tuft of scales. Fore wing 
with the basal space black-brown, with large, somewhat raised scales; 
rest of wing light tan-gray, the marks indistinct; a broad brownish 
shading across cell; narrow conjoined discal dots and dotted border 
to the pale outer line; terminal dots joined by a tine line; fringe pale 
rosy. Hind wing translucent soiled whitish, with terminal fuscous 
line; fringe dark at base. Expanse, 15 mm. 

Type. — Male, No. 16379, U.S.N.M.; La Chorrera, April, 1912 
(Busck). Also one from Porto Bello, March, 1911 (Busck). 

A fine series from Costa Rica has been identified by Mr. Schaus as 
Piesmopoda columneUa Zeller, but we have another similar species 
with different male antenn®, so named by Sir O. F. Hampson and they 
can not both be 2iellor’8 species. Zeller described from a female 
froni Colombia and his species is imrecoguizable except by further 
collections from the same locality. 

PIESMOPODA LAIDION Z«Uar. 

1. Porto Bello, February, 1911 (Busck). 

PIESMOPODA XANTHO^LYS. naw apMlea. 

Fore ■wing bright yellow, a little olive tinted, shading to purple and 
white along costa and beyond the middle, finally deep purple with 
white irrorations; only slight traces of the outer Une. Hind "wing 
faintly fuscous stained, especially on the margin. Expanse, 13 mm. 

Type, — Female, No. 16380, U.S.N.M.; Porto Bello, September, 
1912 (Q. F. Cleveland). Also three others with additional data, 
December, 1912 (Q. F. Cleveland), and additional localities. La Chor- 
rera, May, 1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek). 

Near P. flcmcane 2^11er, but the yellow more restricted, the outer 
fine obsolete. 

PIESMOPODA ZAMTHOaffERA mm «MiM. 

Fore wing with a small area of olive yellow near the base; base and 
wing beyond purple, washed with white over the costal area; discal 
dots d^kj double; outor line far out, whitish, straij^t* Hind wing 
blackish fuscous, the disk between the veins semitransparent. Ex- 
panse, 15 xnxn. 
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Type. — Female, No. 16381, U.S,N.M.; La Chorrera, May, 1912 
(Busck). Also two males and four females with additional localities, 
Porto Bello, September and October, 1912 (G. F. Cleveland); Taboga 
Island, February, 1912 (Busck); Cabima, May, 1911 (Busck) 

Varies in size, the males 10 mm., the females 11-16 mm. A male 
from French Guiana is labeled by Sir G. F. Hampson Piesmopoda 
Jlavicana Zeller. The Guatemala sp. on which Discopalpia is founded 
is quite distinct. Discopidpia Bagonot ^ was supposed to have been 
founded on Myelois fiavicans Zeller, but according to the above note, 
Bagonot specimen was misidentified. FhmcaTia falls in Piesmopoda, 
and Discopalpia, with this type, therefore becomes a synonym of 
PiesTThopoda, its diagnosis being in error, taken from a different, 
unnamed species. 

PXESMOPODA XAIVTHOUDBMIA, new epedee. 

The whole of fore wing violaceous-olive, no separate yellow area, 
the colors entirely blended; costal half tliickly white-powdered ; costal 
edge dark red; inner line a trace, dark; outer line far out, whitish, 
nearly straight. Hind wing whitish with fuscous veins and margin. 
Expanse, 16 mm. 

Type. — Male, No. 16382, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also one male and one female with additional locality, 
Paraiso, Canal Zone, January, 1911 (Busck). 

PHTCITA ALMONBXXA, new tpeclee. 

Fore wing dark gray, rosy tinged, broadly powdere<l with white 
along costa to outer lino; inner line obscure, outer one far out, 
straight, whitish; diacal dots minute but distinct, dark, separate. 
Hind wing translucent, fuscous tinged. Expanse, 15 mm. 

Mole with a pale hair tuft on the claspers; hind wing with rusty 
brown scales along base of costa and bases of veins beneath; antennae 
with a broad flattened area at base, probably bed.ring a tuft in fresh 
condition; fore wing with vein 10 running close to 8-9, 4 and 5 approx- 
imated closely for a short distance at base. 

Type. — ^Male, No. 16383, U.S.N.M.; Porto Bello, May, 1912 (Busck). 
Also two females, presumably the same species. La Chorrera, May, 
1912 (Busck). 

BLA8M OPALPUS UGVOBBIXUS ZdlM. 

58. Trinidad River, March, 1912 (Busck); Porto Bello, April, 
May (Busck) and October, 1912 (G. F. Cleveland); AUiajuelo, April, 

1911 (Busck); TabemiUa, Canal Zone, May, 1907 (Busck); Paraiso, 
Canal Zone, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); 
Corozal, Canal Zone, May, 1912 (Busck), and July, 1912 (C. P. Grafts.) 

XtASMOPALPUS RUBXDlHlaXUS aSdll«r. 

67. Taboga Island, February, 1912 (Busck); Trinidad River, March; 

1912 (Busck); Porto Bello, April, May (Busck) and October, 1912 


I lC4m. •cur let Lep., vol. 7, 100, p. 1C7. 
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(G, F. develand); AlhajuelO; April, 1911 (Busck); Tabemilla, Canal 
^ne, May, 1907 (Busck); La Choirera, April and May, 1912 (Busck); 
Corozal, Canal Zone, April and May, 1911 (Busck), July (J. Zetek, 
C. P. Grafts) and August, 1912 (C. P. Oafts). 

AlVCTLOSTOBnA STBRCORBA ZiOlef. 

3. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912 
(Busck), 

ILLATILA, new genus. 

Fore wing with vein 2 before the angle of the cell, 3 at the angle, 
4-5 stalked, not forming a straight line with the median, 0 below apex 
of cell, 8-9 stalked, 10 and 11 on the cell, 10 close to the end. Hind 
wing with the cell short, vein 2 at the angle, 4 absent, 3 and 6 long 
stalked, 6 at the apex of cell, 7 and 8 anastomosing for half the 
distance beyond the cell. Labial palpi upturned to vertex, terete, 
cylindrical; maxillary palpi scaly, filiform. Male antennso simple. 

Type of ihe genua, — matHa gurbyris, new species. 

nXATXLA OURBYRIS, new ipedee. 

Fore wing brownish gray, shaded with black at base and over cell 
beyond inner line and discal spot, the latter pale wit h club-like rays on 
the discal venules; lines black, slender; inner line beyond the black 
basal space, bent a little on the median vein; outer lino far out, its 
median segment a little excerted, not dentate, followed by a pale 
line; terminal dots subconfluent. Hind wing soiled wliitish, a little 
ocherous on the fringe; casta narrowly grayish. Expanse, 13 mm. 

Type, — ^Male, No. 16385, U.S.N.M.; Taboga Island, Febiniary, 
1912 (Busck). Also two males, one female with the same data. 

BUZOPHERA TIKTULA, new fptclM. 

Fore wing narrow, pale gray, a trace of reddish on the inner half, 
which accumulates into a rounded patch on vein 1 at middle of 
median space; lines distinct, slender, black, the inner one strongly 
rounded outwardly and irregularly crenulate, the outer parallel to 
the margin, denticulate on the median venules, but hardly oxcurved; 
discal dots joined; terminal dots subconfluent. Hind wing whitish, 
translucent, the veins terminally and double line fuscous. Expanse 
19 mm. 

Type. — ^Malo, No. 16386, V.S.NM.; Porto Bello, April, 1912 
(Busck). 

BTXZOPHBRA BAABSS, fww sptclM. 

Fore wing broad, purplish brown, perhaps green when fresh; 
inner line blackish, bent at right angles in the middle; discal dots 
imperfectly separated; outer line parallel to'the margin, subcrenulate 
and very slightly ezserted over the discal venules, blackish, followed 
by a pale shade and a second blackish line at costa only; terminal 
dots subconfluent. Hind wing blackish, subtranslucent between 
the veins, the fringe with a pale basal line. Expanse, 15 mm . 
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Type. — Femal«; No. 16387, U.S.N.M.; Taboga- Island, February, 
1912. Also another female, less distinctly marked, Porto Bello, 
April, 1912 (Busck). 

SUZOPHXStA CONQUISTADOR, ntw tp^iet. 

Purplish brown, dark through the median space and narrowly at 
base; inner line a broad light area, angled outwardly on submedian 
fold and incurved on vein 1; discal mark light; outer line broad, 
pale, denticulate on its inner border. Hind wing fuscous blackish. 
Expanse, 18 mm. 

Type. — Female, No. 16390, U.S.N.M.; Cabima, May, 1911 (Busck). 

BUZOPHBRA RXNMBA, new tpeclet. 

Gray, dusted with brown black; inner line white, oblique, dis- 
tinct, crumpled in the middle, followed by a black shade tliat diffuses 
outwardly; dLscal dots black, separate, followed by a row of streaks 
on the venules; outer Ene whitish, incurved subcostaEy and outward 
below, preceded by dots on the veins; terminal dots black. Hind 
wing pale fuscous with dark veins and termon. Expanse, 15 mm. 

"Female, No. 16391, U.S.N.M.; Trinidad River, March, 
1912 (Busck). 

BUZOPHSRA OLOBCIS, new tpeciee. 

Violaceous gray, perhaps faded from a richer color; base blackish; 
iimor line black, obUque, broad on costa, narrowing below, angled 
outwardly in submedian fold; discal dots separated; outer Ene very 
near the margin, gently oxcurved, angled at submodian fold, blackish, 
slender, subdenticulate, followed by a pale border more distinct 
than the Ene; terminal dots small. Hmd wing blackish; a pale Ene 
at base of the fringe. Expanse) 15 mm. 

Type. — Female, No. 16388, U.S.N.M.; Taboga Island, February, 
1912 (Busck). 

XUZOPHERA CUMOSA, new epedei. 

Fore wing broad and more trigonate than usual; purplish gray; 
costa broadly wlxite shaded, narrowly dark at the edge; inner line 
obsolete; discal dot sometimes absent; outer Ene a pale diffuse 
shade, preceded by blackish and followed by the same near costa also; 
terminal dots nearly obsolete. Hind wing dark fuscous in the male, 
black in the female. Expanse, male, 12 mm.; female, 15 mm. 

Cotypes . — ^Male and female. No. 16389, U.S.N.M.; Trinidad River, 
March, 1912 (Busck). Also four females with additional locaEty, 
Taboga Island, February, 1912 (Busck). 

ANTHOPTERYX, new genus. 

Fore wing with vein 2 from long before the angle of the ceU, 3 and 
S from the angle, 4 absent, 6 above the middle of the cross vdn, 
8-9 stalked, 10 close to the apex of the cell, 11 on the cell. Hind 
wing with the cell long, over half the length of the wing, vein 2 from 
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before the angle, 3 and 5 stalked, 4 absent, 6 from the apex of the 
cell, 7 and 8 anastomosing neatly to the tip. Labial palpi slender, 
obliquely upturned to the vertex. Antennas of female ciliate. 

Type of the genus. — AnOvopieryx irichampa, new species. 

AXTHOPTBRTX 0UCHAMPA, SMW ipedM. 

Gray, shaded with reddish brown except along costa; basal space 
wide with narrow longitudinal black lines in the center; inner line 
slender, regularly and distinctly arcuate, blackish, preceded by pale; 
discal dots strongly fused into a black bar; discal venules lined in 
black, at bases of veins 2, 3, and 4, forming short bars; outer line near 
the margin, nearly parallel thereto, slightly flexuous, whitish, with 
faint bordering dark shades; no terminal dots. Hind wing polo 
fuscous, translucent, the fringe pale. Expanse, 14 mm. 

Type , — Female, No. 16392, U.S.N.M,; Taboga Island, February, 
1912 (Busck). 

BEMA, new genus. 

Fore wing with vein 2 well before the angle of the cell, 3 and 6 
separate, 4 absent; 6 below apex of cell, 8-9 long-stalked, the stidk 
curved and approximate to 10, 10, and 1 1 on the cell. Hind wing with 
tlie cell very short, vein 2 long before the angle, 3 and 5 separate, 4 
absent, 6 from the apex of cell, approximate to 7-8 at base, 7 and 8 
anastomosing nearly to apex, 8 indistinct. Labial palpi upturned, 
short, not reaching the vertex. Maxillary palpi minute. Antenna3 
of male with the basal joint triangular, the flagellum set on one corner, 
thickened, simple. 

Type of the genus. — Bema myja, new species. 

BEMA MYJA. new ipecles. 

Pale gray, lines pale, wavy, far out, the outer one near the margin 
and preceded by black dots; discal dots small, black, separated. 
Hind wing translucent, the veins and termen fuscous, interspaces 
faintly lined. In the male the veins show dark rough scaling. 
Beneath, behind the fore coxa, is a large tuft of creamy white hairs; 
costa of fore wing with a small fold at base; a patch of metallic black 
scales on the abdomen dorsally before the tip. Expanse, male, 16 
mm.; female, 15 mm. 

Cotypes . — Male and female. No. 16393, U.S,NJif.; Taboga Island, 
February, 1912 (Busck). 

HELMIS, new genus. 

Fore wing with vein 2 from before angle of cell, 3, 5 separate, 4 
absent, 6 below apex of cell, 8-9 long-stalked, 10 and 11 on the cell, 
free. Hind wing with the cell short, about one-third the length of 
wing, vein 2 long before the angle, 3 and 5 separate, 4 absent, 6 close 
to 7 at base, 7 and 8 anastomosing nearly to apex. Labial palpi 
slender, upturned to vertex. 

Type of {he genus. — Belmis ydda, new specie^* 
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RXLmS TDDA, n«w tp^dot. 

Dark gray, a little violaceous; base dark; inner lino paler than the 
ground, oblique, straight, edged with blackish within and very broadly 
so without; discal dots joined; outer line in-angled on subcostal and 
submedian and broken-dentate, pale, with dark inner edge; terminal 
dots small; fringe pale. Hind wing dark fuscous, veins and termen 
blackish; fringe pale. Expanse, 19 mm. 

Type . — Female, No. 16394, U.S.N.M.; Trinidad River, June, 1912 
(Busck). Also another female, in poor state, from the same place, 
May, 1911 (Busck). 

RXLBCIS FIFACA, new ipedN. 

Soft pale gray, the veins lined with dark powderings; inner line 
very oblique, whitish, dentate on the outer side on subcostal and 
Bubmedian and followed by a narrow dark shade; discal dots joined 
in a line; outer line near the margin, angled inward on subcostal and 
outward on vein 5, faint below, whitish with dark inner shade; 
terminal dots subconfulont. Hind wing whitish, gray on costa and 
termen. Expanse, 18 mm. 

Type . — ^Female No. 16395, U.S.N.M.; Porto Bello, December, 
1912 (G. F. Cleveland). 

MOERBES, now genus. 

Fore wing with vein 2 from the cell, 3 close to the end of the cell, 
4-5 stalked, 6 below apex of cell, 8-10 stalked, 11 on the cell. Hind 
wing with the cell short, 2 from long before the angle, 3 and 5 stalked, 
4 absent, 6 from the apex of cell, 7 and 8 anastomosing nearly to tip 
of wing. Labial palpi moderate, porrect, the second joint scaly 
above, third blunt; maxillary palpi in both sexes small, stout, 
smoothly scaled. Antennao of male ciliate, without bend or tuft. A 
fold at base of costa of fore wing below. 

Type of the germs. — ZopJiodia dryopeUa Sphaus.^ 

MOXRBBS DRYOPBZXA Bclitiit. 

3. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck); 
La diorrera, May, 1912 (Busck). 

HAHNOCHA, new genus. 

Fore wing with veins 2-3 shortly stalked, 4-5 long stalked, 6 below 
apex of cell, 8-9 stalked, 10, 11 on cell. Hind wing with 2 from the 
angle of the coll, 3 absent, 4-5 long-stalked, 6 from the apex of cell, 7 
anastomosing with 8. Palpi porrect, down curved, two-and-a-half 
times as long as the head. Maxillary palpi minute, scale-like. 
Tongue distinct. Anteimfie of male simple, slightly bent at the base. 

Type of the genus. — Hamocha vdessa, new species. 

1 Aim. Mag. Nat. Hist. (8), toI. 11, 1918, p. 849. 

34843*-_Proc.N.M,vol.47— 14 22 
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BASHOCBA VSLSSSA, new spedat. 

Fore wing rosy iuteous, the costa broadly white to tlio middle of 
cell; an oblique black band, toucliing costal stripe near base ; a round 
patch below cell; two black discal dots; a terminal row of close dots, 
absent at apex. Hind wing soiled whitish, slightly grayisli at costa. 
Expanse, ] 2 mm. 

Type, — Male, No. 16401, U.S.N.M.; La Oiorrera, May, 1912 
(Busck). Also nine otliers from the same place but one, Trinidad 
Kivor, June, 1912 (Busck). 

B17R7THM1DIA IGNIDORSSLLA lUgonot. 

14. Porto Bello, March, 1911, April, 1912 (Busck); Corozal, Canal 
Zone, March, 1911 (Busck) ; Alhajuelo, March, 1912, Apiil, 1911 
(Busck); Tabernilla, Canal Zone, May, 1907 (Busck). 

Smaller and blighter than Mexican specimens, on wlxich the name 
was founded, and with whitish, not fuscxius, hind wings in both sexc^s. 

BXTDOMMASIS NIORITELLA HampMn. 

23. Corozal, (?anal Zone, April, 1912 (Busck) ; Paraiso, Canal Zone, 
April and May, 1911 (Busck); Porto Bello, February, 1911, April, 
May, 1912 (Busck); October and December, 1912 (O. F. Cleveland); 
La Oiorrera, May, 1012 (Busck). 

EURYTHMASIS, new genus. 

Fore wing with veins 2-3 long*-stalked from the angle of the cell, 4 
absent, 5 from the angle of the cell, 6 below apex, 8-0 stalked, 10, 11 
on cell. Hind wing with 2 from angle of cell, 4 absent, 3-5 long- 
stalked, 6 at apex of cell, 7-8 anastomosing half way to apex of cell. 
Labial papli broken. Maxillary palpi small, filiform, scaly. Tongue 
distinct . Antennae broken. Front without tuft, smooth. 

Type of the genus. — Eurythmcisis ignifaiuay new species, 

XURYTHMASIS lONIFATUA, new spectef. 

Scarcely distinguishable in markings from either Endommasis nigri- 
teJJa Hampson or Eurythmidia ignidorseUa Ragonot. Rather light 
gray, the pale sj>aco above inner margin of fore wing indistinct and 
but little reddish. Expanse, 13 mm. 

Type. — Male, No. 16400, U.S.N.M.; La Chorrera, May, 1912 
(Busck). 

DAimSMORA QUADRIPUNCTA ZelUr. 

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck). 

VIXULA RUSTO. vutm ip^ciet. 

Wing-shape of V. hodhini Dyar, the markings similar, but bright 
and distinct; inner line white, distinct, with a small tooth on sub- 
median, followed by a broad blackish shade ; discal dots large, nearly 
contiguous; outer line white, slightly excurred centrally with inner 
dotted black edge; terminal dots small, distinct. Hind wing pale 
fuscous, with dark veins and termen. Expanse, 15 mm. 
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Type, — Female, No. 16405, U.S.N.M.; Paraisoj Canal Zone, May, 
1911 (Busck). 

VrrULA TABOGA, new fpedai. 

Male without tuft on costa below; pale gray; inner line sharply 
angled in the center, followed by a black shade; discal dots sepa- 
rated; outer line whitish, near the margin, appearing denticulate 
from the dotted black inner segment; dark streaks on the discal 
venules; terminal dots nearly confluent. Hind wing whitish, very 
faintly fuscous tinted, veins and double terminal line fuscous. 
Expanse, male, 13 mm.; female, 14 mm. 

Cotypes. — Male and female, No. 16404, U.S.N.M. ; Taboga Island, 
February, 1912 (Busck). 

Very close to V. hodJeini Dyar,* perhaps the same, but the fore wing 
seems narrower, the liind wing paler. 

VETULA Bonxmi Dyar. 

1.* Trinidad River, May, 1911 (Busck). 

CABOTIA RHYTHMATICA. now apodoa. 

Fore A\diig luteous purplish, powdered with white on tlie costa; 
inner line far out, very faint, forming a tooth on subcosta, arcuate 
below; discal dots blackish; outer line a trace, dark, especially 
toward costa, far out and paraUel to the margin. Hind wing sordid 
whitish, fuscous on veins, margin and fringe. Expanse, 13 mm. 

Cotypes, — Male and female, No. 16403, U.S.N.M.; Porto Bello, 
March, 1911, and April, 1912 (Busck). 

Near C, cundajeiis'is Zeller, but not the same as the specimens so 
identified before mo. 

BDTJUCA COMPBDBLLA ZeUtr. 

3. Porto Bello, April and May, 1912 (Busck). 

BURTTHBilA VESTUXA. new epedee. 

Palpi long and slender, frontal tuft prominent; inner line vague 
whitish, nearly erect, followed by a broad black shade; disetJ dots 
dark; outer line like the inner reveraed, more slender, very vague. 
Hind wing transparent pale fuscous. Expanse, 10 mm. 

Type, — Female, No. 16406, U.wS.N.M.; Corozal, Canal Zone, March, 
1911 (Busck). Also one female from the same place. 

BURYTHMU COQUULA, ti«w ftAm- 

Palpi long, oblique, rather shaggy and pointed. Base of wing pale 
nearly to the middle, its end erect, sharp; discal dots joined; outer 
line lost. Hind wing translucent pale fuscous. Expanse, 1 1 mm. 

Type. — Female, No. 16407, U.S.N.M.; La Qiorrera, May, 1912 
(Busck). Also another female from the same place. 

BmrrBMIA COCA«n#w wclML 

Palpi rather short and stout. Foie wing luteous gray, black-pow.- 
dered; lines lost, but indicated by some rather coarse black dots; 


> Inf, Ins. Hen., irol. l, 1913, p. 09. 
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dlscal dots black, separate. Hind wing wliite with fuscous tormen. 
Expanse, 10 jnm. 

Type. — Male, No. 16408, U.S.N.M.; Taboga Island, February, 1912 
(Busck). Also two females with the same data. 

BURYTHBIIIA MOSSA, new ^eclat. 

Palpi rather short and stout, upturned. Fore wing narrow, black- 
isli gray; inner line pale, erc^ct, iiregular, followed by a black shade 
that readies the discal dots, whicli are large and rather diffused ; outer 
line far out, whitish, somewhat irregular and diffused. Hind wing 
whitish, veins and ternien fuscous. Expanse, 10 mm. 

JJpe. — Female, No. 16409, U.S.N.M.; Tabogilla Island, February, 
1912 (Busck). Also another female from the same place. 

SURYTHMIA UNCTA, new species. 

Palpi slender, oblique, a small tuft at end of second joint; front 
prominent. Fore wing dark giay ; inner lino wliito, strongly oblique, 
denticulate, followed by a black shade; discal dots black, sepri!*ato; 
outer line far out, parallel to outer margin, denticulate, slender, wliite. 
Hind wing whitish, translucent, veins and termen fuscous. Expanse, 
10 mm. 

Type. — Female, No. 16410, U.S.N.M.; Taboga Island, February, 
1912 (Busck). Also two females witli the same data and three others 
in indifferent condition and not cert ainly the same species with addi- 
tional localities, Porto Bello, April, 1912 (Busck); La Cliorrera, May, 
1912 (Busck). 

HARNOCHINA, now genus. 

Fore wing with veins 2 and 3 before the angle of the cell, separated, 
4~5 stalked, not in line with the median, 6 below apex of cell, -8-9 
long-stalked, 10 and 11 on the cell. Hind wing with 2 at the angle 
of the cell, 4 absent, 3-5 very long-stalked, 6 stalked, 7 and 8 strongly 
anastomosing. Labial palpi upturned, the second joint oblique or 
nearly erect, widened a little with scaleson both sides, third joint gently 
deflexed. Maxillary palpi small, filiform. Antennaa of male strongly 
ciliate, subserrate, not bent. 

Type of the germs . — Hamochina rectilinea, new species. 

BARNOCHmA RXCmmBA,new ipMlai. 

Fore wing yellowish, the costa white; a black powdering at apex 
running down center of terminal space; lines blackish, straight, nearly 
parallel, the inner one sometimes a little irregular and not crossing 
the costal white stripe. Hind wing fuscous blackish, darker in the 
female, uniform; a pale line showing in the base of the fringe. Ex- 
panse, 10 mm. 

Type. — Male, No. 16402, U.S.NJM.; Corozal, Canal Zone, March, 
1911 (Busck). Also one male from the same place, May, 1912 
(Busck), and five females, La Chorrera, May, 1912 (Busck); Oabima, 
May, 1911 (Busck). 
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MSSCUnA BSROSA, new tpsclet. 

Fore wing grayish white, shaded with dull vinous on the basal 
third, along inner margin and up terminal space; inner line whitish, 
narrow, indistinct, showing as a cusp centered on vein 1 ; discal dots 
black, separated; outer lino straight but denticulate, whitish, narrow, 
parallel to the margin, preceded by a black shade centrally only; 
terminal line dark, powdery. Hind wing pale fuscous, darker on the 
termen. Expanse, 11 mm. 

Type, — Female, No. 16398, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 

MSSCINIA TRXLOSSS, new epeciee. 

Fore wing very pale gray, faintly pinkish, the costa white; inner 
line blackish, powdoiy and diffused, but broad, upright and nearly 
straight, not reaching the costa or margin; discal dots joined; outer 
line oblique, straight, whitish, edged with blackisli, distinctly within, 
narrowiy and faintly without. Hind wing soiled whitish, fuscous on 
the margin. Expanse, 11 mm. 

Type, — Male, No. 16396, II.S.N.M.; Taboga Island, February, 1912 
(Busck). Also four males and seven females with additional locali- 
ties, Tabogilla Island, Febniary, 1912 (Busck); Alhajuclo, April, 1911 
(Busck). 

MBSCmiA MOSCES, imw ipMlet. 

Similar to the above, the inner line broken and indistinct, lost in a 
general longitudinal powdering which is strong in the discal area; 
colors rather brighter, the pinkish gray of the inner area contrasting 
with the white costa; outer line strongly black-edged. Expanse, 
12 mm. 

Type, — Female, No. 16397, U.S.N.M.; Taboga Island, February, 
1912 (Busck). Also one male and five females with additional local- 
ity, Corozal, Canal Zone, April, 1911, and May, 1912 (Busck). 

HYPERMESCINIA, new genus. 

Differs from Mesdnia in having veins 2 and 3 of fore wing coinci- 
dent. 

Type of the genus, — Hypermescinia lamheUaj new species. 

HVPBltMBSCINZA LAMBELLA, iww ipeelM. « ^ 

Whitish gray, the costa white; lines dark gray, powdery, straight; 
inner line a little irregular centrally; outer line doubled; discal dots 
joined. Hind wing whitish in the male, pale fuscous in the female, 
the veins and tennen darker. Expanse, 10 mm. 

Type. — ^Male, No. 16399, U.S.N.M.; Tabemilla, Canal Zone, May, 
1907 (Busck). Also three females, Porto Bello, February, 1912 
(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June, 
1912 (Busck). 
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MOODHA SUPPUCIOJLA. new epedee. 

For© wing long and narrow, vinous blackish; basal space vinous- 
black; median black; lower half of terminal space vinous; lines 
whitish, slender, powdery and broken, the inner far out, oblique, the 
outer near and parallel to the margin. Hind wing translucent pale 
fuscous, veins and termen dark. Expanse, 13 mm. 

Type, — Female, No. 16417, U.S.N.M.; Trinidad River, June, 1912 
(Busck). Also on© male and six females, Porto Bello, April and May, 
1912 (Busck), October, 1912 (G. F. Cleveland); Cabima, May, 1911 
(Busck). 

HOMCBOSOBAA MT7SIOSUM, new speciee. 

Fore wing rather square and bluntly rounded; whitish, uniformly 
sprinkled with black, the general effect pal© gray; lines obsolete; 
bfisal area a little darker; discal spots distinct, separated; a blackish 
streak on the costa before apex. Hind wing sordid whitish; a t<5r- 
minal fuscous line. Expanse, 13 mm. 

Type , — ^Female, No. 16411, U.S.N.M.; Porto Bello, May, 1911 
(Busck). Also one male and five females with additional data. May, 
1912 (Busck) and localities, Taboga Island, February, 1912 (Busck); 
Cabima, May, 1911 (Busck); Trinidad River, March, 1912, and May, 
1911 (Busck). 

HOM<BOSOMA MUCIDBLLA Ragonot. 

13. Trinida^l River, Marcli and September, 1912 (Busck); Porto 
Bello, February, 1912 (Busck); Corozal, Canal Zone, November, 1912 
(C. P. Crafts). ‘ 

CALAMOPHLEPS, new genus. 

Fore wing with vein 2 near angle of cell, 3-5 stalked, 6 below apex 
of cell, 8-9 stalked, coincident or nearly so, 10 and 11 on cell. Hind 
wing with vein 2 from the angle of the cell, 3 and 5 long-stalked, 
4 absent, 6 from apex of the cell, 7 anastomosing with 8, nearly 
coincident. Labial palpi slender, obliquely upturned; maxillary 
palpi small, filiform. Antenni© of male minutely ciliate with spines 
at the apices of the joints. 

Type of the genus. — CaUvrmphleps squalidelUij new species. 

CALAMOPHLBPS SQUALIDBLLA, new ipMlet. 

Dark gray; iiiaer lino oblique, straight, defined only by a following 
black shade that spreads over part of median space; discal dot 
double, generally separated; outer lino close to margin, pole, vague, 
straight, defined by a dark, narrow, miier shade. Hind whig pale 
fuscous, veins and termen darker; a pale line in base of fringe. 
Expanse, 12 mm. 

Type, — Female, No. 16414, U.S.N.M.; Porto Bello, May, 1912 
(Busck). Also 3 males and 0 females from the same place with addi- 
tional data, December, 1912 (G. F. Cleveland), and from La Chorrera, 
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May, 1912 (Busck); Corozal, Canal Zone, April^ 1912 (Busck), March, 
1911 (Busck). 

Two of the specimens have veins 4 and 6 coincident on one wing. 

Since preparing these descriptions I find that Calamo'phleps aqualir 
della is undoubtedly the same as Azsera muddla Schaus;^ but as 
Azsrm is too near Azara D’Orbigny (MoUusca) to bo retained I let the 
descriptions stand as written, leaving squalidella to designate the 
Hpecimens actually under observation, to avoid possible future con- 
fusion., 

CALAMOPHLBPS NODOSBS. new tptdtn. 

Palo gray, whitish on costa; lines dark, the inner broad, nearly 
straight, not attaining either margin; discal dot clouded, double; 
outer lino straight, parallel to and near tho outer margin, with narrow 
following i)alo shade. Hind wing translucent fuscous. Expanse, 
10 mm. 

Type. — ^I^^emale, No. 16415, U.S.N.M.; Corozal, Canal Zone, April, 
1911 (Busck). 

CALAMOPHLBPS LOPHOPHORA, new epedet. 

J>ont witli projecting divided tuft. Dark gray, finely powdered 
with black; inner lino whitish, oblique, irregular, followed by a black 
shade; discal dots dark, separated; outer line narrow, pale, a little 
lioxuous, all the markiiigs obscure and apparently inconstant. Hind 
wing sUky translucent pale fuscous. Expanse, 11 mm. 

Type. — Female, No. 16416, U.S.N.M.; Porto Bello, May, 1912 
(Busck). Also one female, La Chorrera, May, 1912 (Busck). 

COMOTIA, new genus. 

Fore wing with vein 2 before the angle of the cell, 3 and 5 shortly 
stalked, 4 absent, 6 below apex of cell, straight, long; 8 and 9 coinci- 
dent, close to 10 at base, 10 and 1 1 on the cell. Hind wing with the 
cell very short, vein 2 long before the angle, 4 absent, 3 and 5 sepa- 
rate, 6 close to 7 at base, 7 and 8 coincident. Labial palpi slender, 
upturned to vertex. Maxillary palpi minute. Antennae of male 
with the basal joint triangular, tho flagellum on one corner, a small 
spine on the other; flagellum with its second joint large, flat, exca- 
vated behind into a pocket, followed by a ridge of crests on the suc- 
ceeding joints. Abdomen long end slender, the anal segment tufted. 

Type of the genus. — Comotia tordcornis, new species. 

COMOTIA TORSICORIOS, new tpaclM. 

Fore wing long, very narrow, pale gray, a little streaked with 
black on the veins; discal dots black, separated; linos pale, obscure; 
terminal dots black. Hind wing translucent pale fuscous with dark 
veins and termen. Expanse, 13 mm. 


1 Ann. Mac. Nat. Hiit. <8), vol. ll, 1»13, p. 260. 
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Type.— Male, No. 16418, U.S.N.M.; Porto Bello, March, 1911 
(Buisck). A worn female, Taboga Island, February, 1912 (Busck), 
apparently belongs here, but shows small differences in venation. 
A trace of vein 8 is visible at apex of fore wing and veins 4 and 5 of 
fore wing arc separate at origin. 

STRYMAX, new genus. 

Fore wing with veins 2 and 3 close to the end of the cell, parallel, 
4 and 6 coincident, 6 below the apex of the cell, 8-9 ‘coincident, 10 
and 11 on the cell. Ilind wing with vein 2 before the angle of the 
cell, bent a little at base, 4 absent, 3 and 6 separate, 6 from the apex 
of the cell, 7 anastomosing with 8 nearly to the tip. Labial palpi 
slender, upturned above vertex; maxillary palpi small, filiform. 
Antennso of male simple, with a constriction at base of the flagellum. 
Type of the genus. — Strymax dome, new species. 

STRYMAX DORAS, new tpeclM. 

Whitisli gray; inner line represented by two or three black patches 
in a line or triangle; discal dots small, black, narrow, separate; outer 
line defined by two dark shades, itself of the ground color. Hind 
wing translucent whitish, a little fuscous along the costa. Expanse, 
10 mm. 

Type. — Male, No. 16419, U.S.N.M.; La Chorrera, April, 1912 
(Busck). Also 8 males and 9 females with additional localities, 
Coroxal, Canal Zone, March, 1911, and May, 1912 (Busck); Trinidad 
River, March, 1912, and May, 1911 (Busck); Taboga Island, June, 
1911 (Busck); ParaLso, Canal Zone, April, 1911 (Busck). 

STRYMAX PYLUS, new epeclee. 

Whitisli gray, markings obsolete; discal dots distinct though 
minute, only traces of the inner dots; outer line a pale trace. Hind 
wing clear yellowish white in the male. Expanse, 11 mm. 

Type. — Male, No. 16420, U.S.N.M.; Porto Bello, February, 1911 
(Busck). Also four females tentatively referred hero, Taboga 
Island, February, 1912 (Busck); Corozal, Canal Zone, April, 1912 
(Busck); Trinidad River, March, 1912 (Busck). 

EPHBSnODBS PLORBLLA. nnw «p«cteii. 

Fore wing rather dark gi ay, finely peppered with black, of the same 
color throughout; inner line whitish, broad, rather diffused, straight, 
followed by a broad black shade; discal dots conjoined; outer line 
whitish, parallel to and near the margin, narrow, a little irregular, 
with slight black defining shade; a dark terminal shade-line. Hind 
wing tranducent soiled whitish with fuscous terminal line. Expanse, 
13 mm. 

Type. — Female, No. 16413, U.S.N.M.; Corozal, Canal Zone, March, 

1911 (Busck), also five females with additional data, April, 1911 
(Busck), and additional localities. La Chorrera, April and May, 

1912 (Busck). 
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BPHB8TIODBS KONXSLLA, mm ipwiM. 

Foro wing gray, dark, tho long basal space tinged with olive yellow, 
bounded by an erect line that curves basally at costa, blackish, 
shading into the dark mesial color; discal dots dissolved; outer line 
barely indicated, whitish, oblique, near the margin. Hind wing pale 
fuscous with darker veins and terminal line. Eitpanse, 10 mm. 

Cotypes , — Two females, No. 16412, U.S.N.M.; La Chorrera, May, 
1912 (Busck). Also one male, Trinidad River, September, 1912 
(Busck). 

SPHBSTIA CAUTEIXA Walker. 

1. Porto Bello, May, 1911 (Busck). 

BPHBSTIA BLUTELLA BUbner. 

1. Cabima, May, 1911. 

BPHBSTIA DIVBROBNS, new ipecles. 

Dark gray, a little purplish; inner line at middle of wing, erect, 
black, widening on the costa; discal dots joined; outer lino oblique, 
parallel to tho margin incurved on submedian fold, black, followed 
by a pale border. Hind wing dark fuscous. Expanse, 16 mm. 

Type, — Female, No. 16423, U.S.N.M.; Taboga Island, June, 1911 
(Busck). 

Resembles E, nonparUeMa Dyar, but broader winged, darker 
colored, the inner line erect and not parallel to the outer. 

BPHBSTIA COLORBLLAt new epeolM. 

Fore wing with tho basal space dull red; inner lino white, oblique, 
straight, broad and distinct; median space blackish, with more or 
less distinct white area aiourid tho double, separated, discal dots; 
outer lino straight, white, narrow; terminal space dull i*ed, black at 
apex. Hind wing palo translucent fuscous, dark on veins and 
tormen. Expanse, 12 mm. 

Type, — Female, No. 16421, tJ.S.N.M.; Taboga Island, February, 
1912 (Busck). Also one male and nine females with additional 
localities, Cabima, May, 1911 (Busck); Corozal, Canal Zone, March, 
1911 (Busck); Tabogilla Island, February, 1912 (Busck); Porto 
Bello, May, 1912 (Busck). 

BPBBSTIA AMIMOSBIXA, new qwdee. 

Similar to tho preceding, nan-owor winged, veins 3 and 6 separate, 
whereas they are generally shortly stalked in coloretta; inner line 
more oblique, narrow and continued along costa to base;^ outer line 
narrow. Expanse, 11 mm. 

Type, — Female, No. 16422, U.S.N.M.; Porto Bello, May, 1912 
(Busck). Also 1 male, 12 females, with additional localities, Trini- 
dad River, May, 1911, March and June, 1912 (Busck); La Chorrera, 
April, 1912 (Busck). 

PtODU mTBRPXmCTBLLA Hfllmtr. 

1. Porto Bello, May, 1912 (Busck). 
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TAKITBIIU MAinrODXS, atm ipMlM. 

Fore wing bronzy purple-red. Hind wing translucent fuscous. 
Expanse, 8 nun. 

Type.— Female, No. 16424, 17.S.N.M.; Cabima, May, 1911 (Busck). 

I am not sure that Vameria is distinct from Eurythmia; the small 
size, bluntly rounded wings and short abdomen, together with the 
peculiar coloration may, perhaps, hold the genus. 

MICROPHYCITA, new genus. 

Fore wing with vein 2 before angle of cell, 3 and 5 stalked, 4 absent, 
6 from slightly above middle of cross-vein, 7-8 absent, 9 and 10 
stalked, 11 on cell. Hind wing with five veins, cell open, 3 and 4 
absent, 6 from 8, 7 absent. Labial palpi slender, upturned, the 
third joint long and thin. Maxillary palpi small. Tongue distinct. 
Head rounded, smooth. 

Type of the genus . — Microphycitxi titiUeUay new species. 

MICROPHYCITA TITIIXBLLA, new spedei. 

Fore wing gray, irrorate with dark; arufous tint about outer portion; 
two slender, slightly curved lines, parallel, approxunato, the inner at 
the middle of the wing, pale, edged toward median space with dark; 
fringe long, gray. Hind wing pointed at apex, the costa a little con- 
cave, pale fuscous with long gray fringes. Expanse, 8 mm. 

Typ^.- Male, No. 16427, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also 17 others with additional data. May, 1911, and June 
1912 (Busck) and locality, Cabima, May, 1911 (Busck). 

MICROPHYCITA CONOPS, new spedet. 

Dark bronzy black, without markings. Hind wing pale trans- 
lucent fuscous, with dark terminal line; fringe very long, with pale 
line at base, followed by a dark one. Expanse, 8 mm. 

Type. — Female, No. 16428, U.S.N.M.; La (^horrora, April, 1912 
(Busck). Also three others with additional data, May, 1912 (Busck) 
and localities, Cabima, May, 1911 (Busck); Trinidad River, May, 
1911 (Busck). 

MICROPHESTIA, now genus. 

Fore wing with veins 2, 3, and 5 separate from near angle of cell, 
4 absent, 6 below apex of cell, 8-9 coincident, 10, 11 on the coll. Hind 
wing with vein 2 long before the angle of the cell, 4-5 long-stalked, 
6 from apex of cell, 7-8 coincident. Labial palpi slender, terete, 
obliquely ascending; maxillary palpi small, filiform. 

Type of (he genus. — Microphestia anvmalculay new species. 

WCROPHBSTU AlOMAXCULA* ntw ppedft. 

Fore wing glossy black-brown. Hind wing pale fuscous. Ex- 
pause, 8 mm. 

Type. — Female, No. 16426, U.S.N.M.; Trinidad River, March, 1912 
(Busck). 
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MICHOMESCINIA, new genus. 

Fore wing with veins 2 ~3 stalked, 4-5 stalked, 6 below apex of cell, 
8-9 coincident, 10, 11 on cell. Hind wing with 2 close to angle of 
cell, 4 absent, 3-5 stalked, 6 from apex of cell, 7-8 coincident. Labial 
palpi slender, oblique; maxillary palpi filiform, small. Male with 
jfold and tuft on costa at base of fore wing beneath. 

Type of the genus . — Micromescina pygmsca, new species. 

MICROMBSCmiA PTOMiBA.iMw iptdet. 

Fore wing yellowish ocher, deeppurple-redon costa and in abroad 
terminal band. Hind wing fuscous, lighter at base; a pale line in 
base of fringe. Expanse, 9.5 mm. 

Male, No. 16425, U.S.N.M.; Porto Bello, March, 1911 
(Busck). Also one male and one female, Taboga Island, February, 
1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck). 

NAVASOTA MYRIOUSCTA, new speciee. 

Pinkish, strewn with dark atoms^ the veins marked with light 
lines, most distinct along costa; the dark scales border the cell veins 
and those rumiing to apex. Hind wing soiled whitish, the costa 
gray. Expanse, 19 mm. 

T)/pe . — Female, No. 16434, U.S.N.M.; Cabima, May, 1911 (Busck). 

PBCTINIGBRA VXOLODIS. new epedee. 

Fore wing uniform light purple. Hind wing soiled whitish, the 
costa gray. Expanse, 20 mm. 

Type . — Female, No. 16430, U.S.N.M.; Cabima, May, 1911 (Busck). 

PBCnmOBRA MUSJBBLLA Schaus, 

7. Corozal, Canal Zone, April, 1911, and June, 1912 (Busck), July, 
1912 (J. Zetek), November, 1912 (C. P. Crafts); Trinidad River, 
June, 1912 (Busck). 

POTTJAJDIA CTTTAKSU.A, MW .pwtM. 

Fore wing pink with scattered brown scales, cell whitish, the color 
not reaching costa. Hind wing very pale fuscous; abdomen ocher. 
Expanse, 16 mm. 

Type. — ^Male, No. 16429, U.S.N.M.; Cabima, May, 1911 (Busck). 
Also two others from the same place.. 

TINITINOA, new genus. 

Fore wing with veins 2, 3, and 6 separate near end of coll, 4 absent, 
6 below apex of cell, 8-10 stalked, 11 on the cell. Hind wing with 
2 bdtore the angle of the cell, 3-5 long-stalked, 4 absent, 6 from apex 
of cell, 7 anastomosing with 9. Labial palpi porrect; maxillary 
palpi filiform. Antenn® of male with long pectinations at base, 
decreasing to serrations at the middle; a slight flat tuft at base. 
Type of the germs. — IKnitmoa phyrdes, new species. 
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TUnXmOA l>HTia>SS,a«w «pMlMk 

Fore wing with distinct white costal stripe, ending in a point at 
apex; a dark streak at base; rest of wing pinkish with scattered 
dark dots, irregularly representing the ordinary lines; veins longi- 
tudinally lined in pale; terminal dots small, black, distinct. Hind 
wing pale fuscous tinged, with dark terminal line. Expanse, 15 mm. 

Thfpe. — Male, No. 16431, U.S.N.M.; Trinidad River, March, 1912 
(Busck). Also 9 males and 2 females from the same place with 
additional data May, 1911, and June, 1912 (Busck), and additional 
locality, Porto Bello, February;, 1912 (Busck), the latter specimen 
very small (expanse, 9.5 mm.). 

SCHENECTADIA, new genus. 

Fore wing with vein 2 from the cell, 4 absent, 3 and 6 from the 
angle, separate, 6 below apex of cell, 8~10 stalked, 11 on the cell. 
Hind wing with 2 and 5 separate, from the angle of the cell, 3 and 4 
absent, 6 from apex of cell, 7 and 8 anastomosing. Labial palpi long, 
obliquely erect, far exceeding the vertex. Maxillary palpi scaly, 
small. Front smooth. 

Type of the genus* — Schenectadia merilesellaf new species. 

8CHSNBCTADU MSRILSSXLLA new tpectee. 

Fore wing pinkish with scattered black scales; costal edge, vein 
12 and subcosta white, giving the appearance of a white costal stripe; 
median vein black; brownish strealcs on the folds, subcostal and 
submedian. Hind wing sordid whitish. Expanse, 1 3 mm. 

Type, — ^Male, No. 16432, U.S.N.M.; Corozal, Canal Zone, March, 
1911 (Busck). Also two males, La Chorrera, May, 1912 (Busck); 
Taboga Island, June, 1911 (Busck). 

CCBNOCHROA MONOBCACULA, new epedee. 

Dull ocher, longitudinally streaked with blackish, radiating at 
base from dark center on submedian fold; a distinct, oval, black spot 
at lower angle of cell. Hind wing stained with fuscous. Expanse, 
14 mm. 

Type . — Male, No. 16433, U.S.N.M.; Cabima, May, 1911 (Busck). 
Also one male and one female, La Chorrera, May, 1912 (Busck). 

Family CASTNIIDiE. 

CAStnU CAaCA Henleb-ScliMfier. 

1. Porto Bello, February, 1912 (Busck). 

CASTlfXA VZRTZ Boliditvftl. 

2. La Chorrera, March, 1912 (Busck); Porto Bello, April, 1912 
(Busck). 

CASTHIA UCUB Cnuiitr. 

1. Cabima, May, 1011 (Busck). 
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CASTXIIA AVnmUB x>idiiua. 

2. Paxaiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
February, 1911 (Busck). 

CASTNIA HUMBOLDTI BoImIuvaI. 

2. Taboga Island, January, 1911 (Busck). 

FamUy COSSIDiE. 


aSSUZERA PTRACMOXf Cnuner. 

11. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, 
February, 1911 (Busck); Cabima, May, 1911 (Busck). 

ZBUZBRA COmSTBON Sduus. 

4. Paraiso, Canal Zone, January, 1911 (Busck). 

ZBUZBRA RAMOSA Schacit. 

4. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb- 
ruary, 1911 CBusck). 

PSTCHOIfOCTUA TBRRAFXRMA Schtut. 

3. Taboga Island, February, 1912 (Busck). 

PSYCHONOCTUA NUtUFBR. naw tpeclet. 

Fore wing creamy, tliickly dusted with chocolate brown atoms. 
Ilind wing cream-colored with slight brown shading at anal angle. 
Expanse, 58 mm. 

Type, — Female, No. 16435, U.S.N.M.; Taboga Island, February, 
1912 (Busck). 

Two males which I associate with this have the same creamy 
brownish tint; some blackish reticulations at base, less distinct ones 
terminally and a discal dot. From the same locality and date. 

COSSULA ARPI Schatii. 

1. Cabima, May, 1911 (Busck). 

LANOSDORTXA FRAKCBU HUbon. 

1. Cabima, May, 1911 (Busck). 

HBMIPBCTEN mVBOGRlSBA Scluittt. 

1. Cabima, May, 1911 (Busck). 

LBICXAOBRA AUDARXA SdUMit. 

2. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island, 
February, 1912 (Busck). 

GIVIRA JUTURUA Sduuik 

1. Porto Bello, March, 1911 (Busck). 

TOROIUA ADOLBSCBN8, nvw iptelM. 

Fore wing gray, mottled and streaked with white, in end of cell, 
around submedian vein and densely over discal venules; reticulations 
suffused; a black line with dull orange scales adjoining, across cell 
from Bubcosta to vein 1; a similar submarginal line from costa, 
broadly sinuate, ending on margin at vein 2; several less distinct and 
broken streaks between these imd the apex. Hind wing pale gray. 
Expanse, 36 mm. 




850 PBOOBBDINGB OF fSB BATIOlfAL MBBBVM. tou4T. 

Female, No. 16436, tJ.S.N.M.; Taboga Island, February, 
1912 (Busek). 

This may prove to be the female of T. infanUMs Schaus {Coasus 
infantiUa Schaus)^ though very dissimilar in appearance. 

ARBZLA nBCRXSOS, IWW ipMiM. 

Soft dark brown; a broader, darker blackish shade band, oblique 
from costa before apex to inner margin before middle; reticulations 
obsolete; a narrow gray line on angle of inner margin at base. Ilind 
wing sooty blackish, subtranslucent, the veins appearing darker. 
Beneath, all blackish, reticulations only faintly shown. Expanse, 
27 mm. 

Type. — Female, No. 16437, U.S.N.M.; Trinidad River, March, 1912 
(Busek). 

FamUy HEPIALIDJ). 


BBFIALT7S MOMUS VnM. 

1. La Chorrera, May, 1912 (Busek). 

DALACA ASSA Drac*. 

1. Trinidad River, March, 1912 (Busek). 

> Ann. lla(. Nat. Hiat., (8), Tol. 7, UU, p. 633. 




TBE VARUTIONS EXHIBITED BY THAMNOPHIS ORDI- 
NOIDES (BAIRD AND GIRARD), A GARTER-SNAKE IN- 
HABITING THE SAUSALITO PENINSULA, CALIFORNIA. 

By Joseph C. Thompson, 

Surgeon^ United Aviates Navy, 

INTRODUCTION. 

The garter-snakes of the Pacific coast found west of the Sierra- 
Ncvada-Cascade Range, from Vancouver in the north to the Teha- 
cljapi Mountains in the south, have been assembled in the Memoir of 
Dr. A. G. Ruthven, under the one name of Thamnophift ordirmdes 
(Baird and Girard ) .’ 

This species presents a remarkably large series of variations, is 
equaled by no other in the genus, and is only approached by T. ele- 
gans and T. radix which occupy regions five to eight times greater 
in extent. 

The specimens upon which this study is based were captured on 
the Sausalito Peninsula, which forms the northern boundary of the 
Golden Gate, the entrance to San Francisco Bay. They were all 
taken within a radius of 3 kilometers. 

METHODS. 

In addition to enumerating the number of scale rows on the various 
parts of the body, it has been found that most instructive records 
may be obtained if note is taken of the exact gastrostoge level at 
which an added row begins or a suppressed row ends. 

Assuming that a normal specimen is bong examined, the following 
is about what may be expected: At the beginning of the neck there 
may be counted 10 rows of scales on each side of the median, a total 
of 21 rows; a little further back there are 9 rows and the median, a 
total of 19 rows; where this reduced count begins it will be seen that 
it is caused by the IV row (counting the row next to the gastrostege as 
the first row) being suppressed, and this occurs usually at the level 
of the sixth gastrostege. From this point on there are 19 rows until 
about the twenty-fifth gastrostege, where the count is increased to 21 
rows; this is brought about by the addition of a row on -each side, 
the added row being the V. This V row, with the accompanying 
total of 21 rows, oontinuos to about the sixty-fifth gastrostege, when 
the V row is suppressed and the count of 19 rows is resumed. The 19 
rows continue to the kvd of the eighty-fifth gastrostege, when the 

1 Bun. 61, U. S. Natjon»iVufleam, 1006, p. 147. 
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IV row is suppressed, leaving 17 rows, which continue throughout 
the rest of the body. 

A specimen such as just described would have the scale rows 
recorded as — 

Neck, 19. Body, 19^21-19-17; 

the sequence of addition and suppression of the scale rows as — 
Neck, —IV. Body, + V, —V, —IV; 
and the complete data showing the gastrostego level at wliich the 
added rows begin and the suppressed rows end may be presented as 
follows : 


Nook. 

Body. 

21~^IV. 

194- V. 

21— V. 

19~IV. 

17 cont'd. 

rt. 

It. 

rt. 

It. 

rt. 

It. 

.n. 

It. 

rt. 

It. 

6 

6 

25 

25 

05 

05 

85 

85 




One of the variations in the scale formulao is where the body instead 
of having 19-21-19-17 rows, has only 19-17, that is, 19 rows ante- 
riorly and 17 posteriorly. In this type it is the fourth row in actual 
counting which is lost. 

In order that the data be correctly coordinated the scale rows must 
be given permanent numbers on that part of the body on which the 
highlit count occurs in the species. In this case it is 21 rows, and 
the scries are numbered from I to X in addition to the median. A 
specimen in which the highest count is 19 rows must be assumed to 
have the V rows suppressed constructively. It will have 9 rows on 
each side of the median; for these to be recorded in terms of the max- 
imum number for the species they must be counted as I, II, III, IV (V 
suppressed constructively), VI, VII, VIII, IX, and the median row. 

Mother variation is where the count is 19-17-16. In this type 
the 19 rows become reduced to 17 by the suppression of the IV row, 
and occasionally the 17 rows become 15 by the loss of the fifth row 
in actual count, but this row when recorded in terms of the maximum 
rows for the species must be counted as the VI row. 

Behind the posterior pair of geneials there are usually one or two 
pairs of small gular shields; these are followed by from one to three 
shields in the median line wliich increase in width in pyramidal 
fashion. The shield that is regarded as the first gastrostege is the 
first one that is nearly the standard width ; it is usually distinguished 
by being colored similarly to the rest of the ventrals and not white or 
cream-colored like the throat. 

VARIATION IN NUMBER OP DORSAL SCALE ROWS. 

Combining the records obtained by Doctor Ruthven^ with the data 
secured from the present series it appears that there are eight dis- 


1 BulL 61, U. 8. Nat. Mua., p. 146. 
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tinot scale fomulto for T. ordmoide*. The reduced counts prevail 
in specimens from the northern part of the range. These formule 
and the frequency of occurrence of the five types found on the 
Sausalito Peninsula are as follows: 

Per cent. 


21-19-17 6 

19-21'-19-‘X7 66 

10-17 10 

10-17-16 12 

1^17-15-a3 2 

17-10-17-15 0 

17-16 0 

15-17-15 0 

Bilaterally asymmetrical 4 


SCAI/K FORMULA 21-19-17 (—V, —TV). 



SCALE FORMULA 19-91-19-17 (+ V, —V, —IV). 

Thm combination was found in 66 per cent of the specimens; of 
these, 61 per cent were males and 39 per cent females. It may be 
regarded as the normal count for this immediate region. 


MaU. 



84848*— PfOC.N.M.vol.47— 14 ^28 
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Female, 


U.8.N.M. 


Nock. 

.. . 




Body. 



No. 

Vontntls. 

21+IV. 

19+V. 

21- 

-V. 

19-TV. 

17 c«nt. 

60263 

160 

7 

7 

29 

28 

68 

56 

86 

86 


60267 

163 

8 

9 

23 

23 

72 

72 

90 

91 


60861 

162 

10 

10 

19 

20 

73 

75 

90 

91 


60363 

160 

8 

7 

24 

26 

04 

68 

84 

86 


^i!oa73 

167 

6 

4 

26 


68 

67 

88 

90 


161 

6 

6 

35 

36 

66 

67 

89 

89 


60279 

166 

7 

4 

22 

24 

74 

74 

96 

03 


60B9B 

150 

6 

6 

23 
-VI 1 
32/ 

22 

62 

66 

86 

86 


60296 

167 

6 

0 

38 

62 

60 

86 

87 


60898 

162 

Irregular. 

20 

26 

54 

51 

85 

87 


60308 

164 

G 

6 

46 

46 

55 

63 

89 

85 


60316 

167 

8 

7 

26 

24 

72 

72 

87 

90 



1 Leiden Mueoum. 


SCALE FORMULA 1»-17 (—IV). 


U.S.N.M. 


Vontxulii. 

Neck. 

Body. 

No. 


21-IV. 

19-IV. 

17 eont. 

60266 

Male 

167 

7 6 

88 88 


60274 

, . .do 

164 

0 6 

82 82 


60293 

Female.... 

146 

7 7 

84 83 


60294 

, . .do 

160 

6 7 

84 85 


60306 

...do 

149 

6 0 

91 90 



SCALE FORMULA 10-17-15 (-IV, -111). 


U.8.N.M. 

Seat. 

Ventrula. 

Nor;k. 


Body. 


No. 

21— IV. 

19-IV. 

17-III. 

15 oont. 

60268 

Male 

163 

2 2 

77 81 

-VIl 

129/ 142 
132 130 


60209 

. . .do 

160 

7 

82 83 


60302 

. . .do 

166 

T"! 

84 86 

141 140 


60311 

...do 

165 

77 77 

116 1 17 


60289 

Female.... 

146 

0 0 

80 82 

122 121 


6030S 

- . .do 

149 

0 6 

73 77 

125 130 



SCALE FORMULA 10-17-16-13-16 (—IV, — UI RT. —VI LT., —X, +X). 

No. 60275, female, ventrals 150. On Uie neck the IV'row on 
the right and the V row on the left are suppressed at the lerel of the 
seTenth ventral. On the body the IV row is suppressed on the right 
at the seventy-third, and the left at the seventy-fifth ventral, leav- 
ing 17 rows; the IH row on the right at the one hundred and fifth, 
and the VI row on the left at the one hundred and fifteenth ventral 
are suppressed, leaving 15 rows; the row on either side of the median, 
the X, is suppressed on each side at the one hundred and tenth ven- 
tral, leaving 13 rows; these 13 rows continue to a little before the 
«ul of the body, when the X row reappears, on the ri^t at the one 
hundred and thirty-ei^th, and on the left at the one hundred and 
thirty-ninth ventral. 
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This specimen varies from tlie normal in four additional characters, 
the shields involved being the postoculars, the posterior temporals, 
the supralabials, and the urosteges. This is the largest number of 
variations found in a single specimen. It also possesses the lowest 
number of scale rows, 13, that has been recorded in this species. 
The reduction is brought about by the suppression of the scale row 
adjoining the median. Doctor Ruthven has demonstrated that the 
normal sequence of suppression in TTiamnophia, in terms of the max* 
imum number of rows, 23, for the genus is the V, VI, IV, and VII 
rows.* These are adjoining rows, whereas the reduction in this speci- 
men from 15 to 13 rows was brought about not by tlie suppression 
of an adjoining row, but by tliat of one several series away, the one 
next to the median. Some 10 species of Dipsadomorphinae have been 
examined and where the scale formula was 21-19-17, 19-17-15, or 
17-15-13 the sequence of suppression was fiist a lateral row, the IV, 
and then the row adjoining the median; or the sequence was reversed, 
and the row adjoining the median was the first to be suppressed 
followed by the row on the flank. 

BILATERALLY ASYMMETRICAL. 

No. 50260, male, ventrals 163. Anteriorly there are 19 rows. On 
the right side the V row is absent; on the left side it is very short, 
as it begins at the level of the thirty-ninth gastrostege and is sup- 
pressed at the forty-second. Over this segment of the body there 
are 20 rows, and posterior to it the count of 19 is resumed. The TV 
row is suppressed on the right at the eighty-sixth and on the left 
at the eighty-fifth gastrostege, leaving 1 7 rows, which are continued 
throughout. It will be noted that this series of three scales in the 
V row on the left side is an intermediate condition between the 
normal 19-21-19-17 type and the reduced 19-17 type. 

No. 50313, male, ventrals 157. On the neck the IV row is sup- 
pressed on ilie right at the fifth and on the left side at the sixth 
ventral. Anteriorly there are 19 rows; on the right side the V row 
is absent, on the left it begins at the thirty-fifth, and is suppressed 
at the forty-first ventral; over this short segment of the body 
there are 20 rows. Posteriorly the TV row is suppressed on the 
right at the eighty-third and on the left at the eighty-second ventral, 
leaving 17 rows which are continuous throughout. It will be noted 
that this specimen closely approaches the 19-17 type except „for the 
short series of scales in the V row on the left side, which exl^ds over 
the space of but 6 ventrals. 

OTHER VARIATIONS. 

Beside the variations in the scale formulsB the specimens vary in 
ei^t additional dermal characters. The shields involved are the pre- 
oculars, the postoculars, the anterior temporals, the posterior tempo- 
rals, the supralabials, the infralabials, the anal, and ^e urosteges. 


1 Bull, dl, V. 8. Mut. Mot., p. 17. 
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VARtATXOK IN PESOCXTLABB. 

The normal condition is a single preocular. Where tw5 exist it 
is due to the fragmentation of the lower one-third of the normal 
shield. In many normal specimens the lower one-third of the shield 
is indented at the margins and is lighter in color. 


Ptrofot. 

1 normal ; 86 

1-2 asymmetrical. 10 

2 bilateral 4 


VARIATION IN POSTOCULARS. 

The normal condition is three shields. Where two exist it is due 
to the fusing of the normal middle and lower shields and where 
there are four it is due to the normal lower shield being horizontally 
divided. In some normal specimens the lower shield is enlarged and 
shows traces of a tendency to become divided. 

Par cent. 


3 normal 80 

3-2 asymmetrical 10 

3-4 asymmetrical 6 

2 bilateral 2 

4 bilateral 2 


VARIATION IN ANTERIOR TEMPORALS. 

Par cent. 


1 normal 94 

1-2 asymmetrical 4 

2 bilateral 2 


VARIATION IN POSTERIOR TEMPORALS. 

Par oont. 


2 normal 82 

2-3 asymmetrical 12 

3 bilateral 6 


VARIATION IN 8UPRALABIALB. 

The normal condition is to have 8 supralabials with the fourth 
and fifth entering the eye. WTiere the number is reduced to 7 it is 
due to the fusing of the normal second and third shields; in this 
type the third and fourth enter the eye. Where the count is in- 
creased to 9 it is due to the dividing of the normal eighth shield into 
2 in which the posterior is the smaller. 

F«oaot. 


8 normal 94 

8-7 asymmetrical 4 

8-9 asymmetrical 2 


VARIATION IN XKFRALAB1AL8. 

The normal condition is to have 10 infralabials. Where the nom* 
her is increased to 11 it is due to the normal fourth shield being 
divided. Where it is decreased to 9 it is due to the normal third 
and fourth shields (33 per cent), the normal seventh and eightb 
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shields (16 per cent), or the normal eighth and ninth shields (50 
per cent) being fused. Where the count has been still further 
reduced to 8, it has been due to the normal third and fourth ahields 
and the normal eighth and ninth shields being fused. 

Per cent. 


10 normal 74 

10-11 asymmetrical 6 

10-9 asymmetrical 12 

10-^ asymmolrical *. 2 

0 bilateral 4 

9-^ asymmetrical 2 


VARIATION IN ANAL. 

Percent 


Entire 90 

Divided 10 


VARIATION IN OROSTEOES. 


The normal condition is for the nrosteges to be paired throughout. 
Many occur in which there are from one to four entire shields; an- 
other peculiarity is that these are confined to the first half dozen at 
the base of the tail. 

Percent. 


Paired 72 

1 to 4 entire 28 


Extracting from these data shows that the following may be assumed 
to bo the normal conditions: 


Scale rows 

Preocular 

Postoculars 

Anterior temporals. 
Posterior temporals. 

Supralabials 

Inlralabial8..w 

Anal 

Urosteges 


Percent. 
19-21-19-17 66 

1 86 

3 80 

1 94 

2 82 

8 94 

10 74 

entire 90 

pair6<l 72 


The following table shows the percentage of normal individuals 
and the percentage of those that are abnormal in one or more charac- 


ters: 

Percent 

Normal in all characters 14 

Abnojrmal in one character 44 

Abnormal in two diaracters 20 

Abnormal in three characters — 14 

Abnormal in four characters 6 

Abnormal in five characters 2 


An inspection of the above tables does not evidence any groupii^ 
of the variations. There is apparently no tendency for a variation 
from the normal in one dharaoter to be associated with a vaiiatioa 
in another dharaoter. 





1 For the sake of olMumess the normal records are Indicated by dashes. 
* Speoimeu in the Leyden museum. 
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POSITION OP THE VISCERA. 

The external landmarks of the principal viscera, in terms of gas- 
trostcges, are as follows: 


Sex 

Male. 

Female. 

Soato rows 


19-21-19-17 

Oastrusteges 

167 

158 

150 

163 

159 

155 

164 

150 

153 

152 

150 

161 

156 

147 

Heart apex 

39 

29 

26 

27 

28 

28 

27 

37 

28 

27 

26 

28 

26 

29 

Liver, tip 

38 

40 

33 

85 

86 

36 

87 

86 

36 

35 

85 

37 

34 

89 

Liver, end 

72 

78 

60 

67 

69 

66 

70 

71 

60 

65 

60 

71 

63 

69 

Gail bladder 

83 

85 

78 

83 

87 

80 

86 

83 

86 

84 

79 

86 

79 

86 

Kidney, right tip 

109 

106 

93 

101 

104 

98 

111 

107 

107 

110 

108 

109 

111 

107 

Kidney, ri^t end 

138 

127 

104 

127 

131 

127 

127 

129 

120 

138 

125 

131 

131 

135 

Kidney, I Jt tip 

120 

114 

120 

116 

116 

131 

120 

116 

117 

121 

120 

120 

124 

117 

Kidney, left end 

138 

139 

136 

144 

142 

141 

142 

129 

135 

137 

133 

144 

141 

134 

U.8.N.M. number 

60268 

60258 

60259 

50260 

50263 

50264 

50365 

50253 

50267 

50261 

50262 

60273 

60379 

50091 


In this table are recorded specimens in which the scale formula 
b 19-21-19-17, the normal for this particular geographical region. 
If compared with the two previous tables for the normal scale formula 
several points of interest may be elicited. The V row is usually 
added, giving the maximum count of 21 rows, at the level of the base 
of the heart, and becomes suppressed beyond the posterior half of the 
Hver where that organ begins to taper. The IV row is very con- 
stantly suppressed, leaving 17 rows, just posterior to the gall bladder. 

There is no variation from the normal position of the viscera in 
specimens with the abnormal or less frequently occurring scale 
formulae. Where the count is 19-17, the IV row is usually suppressed, 
exactly as in those with the normal formula, a little behind the gall 
bladder. 

As to the length of the spinal column, it is clear that whatever 
increase or decrease in the number of dorsal vertebrae that takes place 
in an individual specimen is brought about by the addition or sub- 
traction of vertebrae in that part of the column that is between the 
posterior end of the left kidney and the base of the tail. 

HABITAT. 

The Sausalito Peninsula is bounded on the east by San Francisco 
Bay and on the west by the Pacific Ocean; it is about 10 km. long 
and 5 km. wide. The hills, many of which reach an altitude of from 
200 to 300 meters, , are almost bare of trees. The valleys are deeply 
eroded and are clothed with fairly dense groves of laurel, scrub oaks, 
manzanita, and willows. In all the canyons the brooks cease to flow 
during the dry season, but in places water continues to trickle and 
there are many damp spots and a few water holes. 






m. 4Tt 
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POOD. 

There id a big salamander population, but the frogs and toads are 
Tery scarce. As the garter-uiakes do not eat the salamanders, and 
as there are not enough ho^ to support them, it proved instructive 
to look into their food supply. This was found to consist almost 
entirely of large slugs, of the genus ArioHnuix. One specimen had 
eaten a small rodent, and another had devoured two young of its 
own species. 

This diet of slugs, eked out with an occasional indulgence in canni- 
balism, is an interesting example of the straits a species may be 
brought to when its normal food supply is not obtainable. 




RESULTS OF THE YALE-PERUVIAN EXPEDITION OF 1911. 
ADDENDUM TO THE HYMENOPTERA ICHNEUMONOIDEA. 


By P. R. Mtebs, 

Aid, DiviHon of Irueeti, United Statu National Muteum. 


The two specimens represented in the description of this species 
came from some additional material submitted for study after the 
report* by Mr. H. L. Viereck was written. 

TKACHTSPHTKUS VSHUSTDS, asw wgmim. 

I)/pe-ioecility. — Coropuna, Peru, 14,500 feet. 

Type-apedmen. — Cat. No. 18186, U.S.N.M. 

Maie. — Length, 12 mm. Head shining and very finely shagreened; 
sides of face below broadly white, the white narrowly extending 
upward along inner orbite to a point slightl^^wre the base of the 
frontal pit; d;;^us, mandibles, malar spadUHRKc with indistinct 
metallic purplish reflections and very sparely punctured; cheeks 
highly polished and white with few widely separated punctures and 
hairs; front black with metallic purplish reflections; vertex black 
with metallic reflections and two small white spots; area between 
ocelli sparsely punctured; eyes black; palpi black; scape black, with 
indistinct purplish reflections and sparsely punctured, about three- 
fourths as long as the first joint of fiagol; flagel reddish to fuscous at 
apex, first joint distinctly longer than second, second same length as 
third; pronotum purplkh and somewhat indistinctly, coarsely 
striated; mesonotum purplish, shining, sparsely punctiired except a 
medial area running back from anterior margin, which is closely punc- 
tured and bronzy purplish colored; parapsidal grooves and suture on 
apical margin bronzy purplish colored; mesopleune purplish with 
bronzy purplish reflections and coarsdy rugose; a small smooth, 
shining area ^th a few punctures at base of pleune just above the 
aternauU; scutellar fovea bronzy purplish colored; scutel purple, 
smooth and shining with a few punctures; metanotum coarsely 
rugoae, purplish with bronzy purplish reflections ; propodeum coarsely 
rugose, bronzy pturidish with greenish bronze reflections; all coxsb 
purplish with bronzy purplish reflections; anterior and middle 
femora, tibiis, and trochanters bluish with purplish reflections. 

> Vtoe. V. S. Hat. IfM., TOI. M, p. «aa 

P aocsBOH i as U. & Nationai. Musbwm, Vou 47*-Na 8068. 
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Tarsi reddish; claws fuscous; hind femora dark reddish with bronzy 
purplish reflections, darker inside tdian outside especially toward the 
apex and base where it is nearly black; tibise and spurs reddish; tarsi 
and claws black except fourth joint which is whitish; first abdominal 
segment and base of second purplish, remainder of second and all of 
third violaceous; remainder of abdomen white; claspcrs black; wings 
dark fuscous with violaceous reflections; petiole smooth and polished, 
remainder of abdomen finely shagreened. 

Paratype with purplish and bluish reflections ; apex of third joint of 
hind tarsi as well as fourth segment white; hind femora uniformly 
reddish, two small white spots on vertex are replaced by a white band. 



A NEW PEABLY FRESHWATER MUSSEL OF THE GENUS 
HTRU FROM BRAZIL. 

By L. S. Fkibbsok, 

Of Frienon, Louitiana. 


While looking over the Lea collection in the United States National 
Museum the shell to be described below was noted, the label attached 
to it being " Hyria eorrugata, from the Amazon River, Brazil, from 
Captain Brown.” It differs so much from that species indeed as to 
be only placed in Byria on account of the radial beak sculpture, and 
epidermis. The shell resembles, perhaps, the Priaodon hrowniarma 
Lea more than it does the ordinary Hyrias, but that shell is smooth, 
and the teeth differ considerably. The shell is decidedly novel, and 
really appears to be a connecting link between the genera Hyria and 
Diplodon. (It is not impossible that this species may be the “ Hyria 
TvumUia Troschel,” unpublished so far as I am aware, a species said 
to be from Guiana, and referred to by Wiegmann in 1847, the name 
being suggestive.) 

anOA AMAZOIflA. MWipMlW. 

Plate 12. 

Shell small, solid, triangular, inflated. Length, 4; height, 2.7; 
diameter, 2 cm., narrow in front, and almost square with the base, 
which is straight almost to the posterior end, where there is a hint at 
a sulcus. The dorsum is nearly straight, rising into a slight wing, 
which in the type-specimen is just behind the middle. The posterior 
end descends rapidly to the rounded posterior point. The l^sks are 
heavily radiately corrugated, breaking up in the center of the shell 
into pustulations, and becoming smooth next to the margin. Epi- 
dermis dull reddish brown, without other markings. The cavity of 
the shdl is tray shaped, beak cavities very shallow. In the left valve 
there are two later^, short, and remote from the cardinals, of which 
there is one low, compressed, and nearly vertical, in front, and a hint 
of another just beneath the beak. In the rig^t valve there is one 
lateral and one low ragged split-up cardinal. The protractor-pedis 
scar is either absent or placed above the adductor scar, and is ve^ 
small, confluent behind. Nacre white and purplish (somewhat dis- 
eased in the center of the type-epecimen}. 

ayps.— Cat. No. 8 3877, U.SJfM. 

Paoeaaomas U. A National Mumum, Vol.47— No. 8063. 
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DESCBIFTtOMBOJ^ NEW SPECIES AND OEHERA OE 
LEFIDOFTERA FEOM MEXICO. 


By HABBiaoK G. Dtab, 

Ctutadim L^^UbpUra, tMttdSMM National Mtmttm. 


'Hm is the fourth pspw* dealing with newLepidoptera from Ueadoo 
which have recently been inoo^rated in the collections of the 
Kational Museum. Ihe material was received almost entirely frasa 
Mr. Wilbam Schaus and Mir. Roberto MftUer. 

The present paper eompriaes descriptions (d 135 new species, 1 
new sutepedes, 20 new genera, and references to the synonymy of 
7 previously known spedes. 

Family AGAFBTIDjiE. 

Genus BUPTYCHIA Httbner. 

JBinPlTOStA WlVJyUtMSe 


Dark brown with alight ocherous tint; fore wing unmarked in the 
male, with two reddish bands and a beiit dieeal mark dose to sub- 
costal in the female. Hind wing of male with two or three Mack 
shaded submai^al spots, of the female with the spots mme distinct 
and an irregularly angled and dentate median line, not attainmg the 
miMCgin and followed a Hght shade. Below the fore wing with two 
redd^ bands and disoalmi^ as in the female above; also a cmmlate 
sulmiar^nal Ime, beyond which the ground color is deep brown. 
Hnd wing de^ brown with two red-brown Imea; the inner angled 
on vein 5 and median veia, tiie outer doubled, yellowish fined) angled 
on sttbooetal and the yeSow i^pmading out to apex, equarriy db- 
located on veina 2-4; beyond it a purplish area; a submaiffloal 
dhor Une forming two loqpe at veins 1-3, followed by two ovsl 
dodB, Idaok, yeB^imgOdf'wiih ’double^ putwardly eoosntric sEver 
aafiM| then two ^elongate pun tSbnae iqmfe witbout edgea or pupEs, 
s^sMifeidfothefoterapaomefvsfoal^^^ Expanse, 37-40 mpu 
E|!|M.-Mal 0 , Mo. 104?^ VJBSM.i S«m Stuttui Teptafa, Fttetda, 
HllLtilfiOi liey, 1013 CE* IIIBsri* Also four malaa and one fonMle, 
lalam, Mexloo (Schanaedfoetiott). 




TTi tn. Ir w in t frf "t*“IT iiif -^n ijn' *, >f*» 
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Family RIODIKIDAE. 

Genus ANCYLURIS HUbner. 

AKCYLURIS mCA M0114, now suImpmIm. 

Female . — Band of fore wing narrower than in inca Saunders and 
terminating at vein 2; spot on costa of hind wing smaller and shorter. 

Males . — Band of fore wing oblique, reaching tomus. Hind wing 
with no yellow above; beneath with a small white spot near tomus 
and a larger orange one above it. 

Cotypes . — Male and female, No. 16441, U.S.N.M.; Santa Rosa, 
Vera Gru2, Mexico, August, 1906 (W. Schaus). 

FamUy HESPERIIDAE. 

Genus MYSCEL-US HUbner. 

MT8CSLU8 PSKISSODORA, new tpocles. 

Dark red-brown, scarcely bronzy; fore wing with the costa shaded 
with black over cell, the veins black; three large liy aline spots across 
middle of wing, a quadrate one in cell, somewhat larger rectangular 
one below vein 3 and a triangular one below vein 2; a subapical 
row of hyaline spots, five in a curved row, the upi)er three wedge- 
shaped, progressively larger, then a small one, then a narrow one; 
two spots below, the upper notched, the lower rounded, separated 
by vein 4. Hind wing red-brown with central dusky shaded band. 
Beneath the fore wing is blackish, the spots repeated, the base light 
yellow nearly to the band of spots. Hind wing black, the basal half 
pale yellow, cut by a black bar on inner margin and followed by some 
scattered yellow scales. Palpi beneath, pectus, legs and base of 
abdomen pale yellow. Expanse, 52 nun. 

Typ^.—No. 15454, U.S.N.M.; Misantla, Mexico, June, 1912 (R. 
Muller). 

Genus PAHATRYTONE Godman. 

PARATRTTOIfS APBRACTOXA, ntwipeclM. 

Brown-black; fore wing with an oblique quadrate yefiow-hyalme 
spot in the end of the coll, three small ones beyond, closely continuous 
in line, a narrow one above vein 1, large one above vein 2 and small 
one above vein 3, there in on oblique line; male brand oblique from 
vein 1 to 3, black, surroimded by a black area. Hind wing with four 
yellow spots in a straight row between veins lb and 5, altematingly 
large and small. Beneath, fore wing with the xnarkings repeated, 
the lower spot elongated and white; a black shade in disk. Hind 
wing dark red shaded, the spots repeated in white and in addition 
three others, one in ceU, two on costa, these small. Expanse, 32 mm. 

Type. — ^Male, No. 16442, U.S.N.M.; Popocatopetl Park, 13,000 
feet, Mexico (W. Schaus). 
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G«nus OCHLODES Soudder. 

OCBtODBS BAMBRTA, Haw VMtot. 

Black-brown, a little brouisy shaded; male brand black, oblique, 
from vein 1 to 3 ; three spots beyond it, the one above vein 1 narrow, 
above 2 transverse, both yellow, the one above vein 3 quadrate, 
partly hyaline; three minute hyaline costo-subapical spots. Hind wing 
with a band of three joined fulvous spots across the disk between veins 
2 and 7 or a little beyond. Beneath, fore wing with the spots repeated, 
enlarged, the lower oxmoiform and fulvous; disk black. Hind wing 
brown, band repeated in cameous gray, running from lb to 
costa with projections on the outer side and a smaller straight band 
across subbasally, followed by a dark shade. Expanse, 30 mm. 

Gotypes . — Three males. No. 16443, U.S.N.M.; Sierra de Guerreo, 
Mexico, May, 1911, and December, 1912 (R. MQller); Guadalajara, 
Mexico (W. Schaus) . 

Genus THORYBES Scudder. 

THORYBBS UVTDIXA, new epeclee. 

Dark brown, overspread with light chocolate over two-thirds of 
fore wing and all but margins of hind wing. Fore wing with yellowish 
white spots, forming a straight line from middle of costa toward 
tomus, two minute subcostal, a constricted broken hour-glass 
shaped one in coll, omarginate larger one above vein 2 and small one 
below it; a narrow spot beyond the line above vein 3 and a partly 
obsolete curved row of five subapically; fringe checkered black and 
pale. Beneath fore wing black on the disk, yellowish below vein 2; 
spots repeated in vrhito, enlarged, the apex powdered with white 
and showing a submarginal row of white powdery lunules; hind 
wing black, white powdered, heavier outwardly, the outer half nearly 
solidly milky, relieving two narrow, very irregular mesial black 
lines, of which the inner is connected with three rounded gray areas 
and another of these areas is situated below costa before the middle. 
Fringe dark with a black basal lino, slightly checkered. Expanse, 
48 mm. 

Type, — No. 18191, U.S.N.M.; Sierra de Guerrero, Mexico, Juno, 
1913 (R. Muller). 

Genus PHOL.ISORA Scudder. 

PHOUSOKA SMOOORA, MwapMiH. 

Deep black; head touched with greenish yellow, collar golden 
behind; fore wing with an outer row of nine small elongate white 
spots across the wing, strongly excurved over cell; no other marking. 
]^Dw deep black, a little shining, unicolorous, the veins not con- 
tested. Palpi beneath, pectus and venter of abdomen white.' 
Expanse, 27 nun. 

Male, No. 18192, U.8.N.M.; Sierra de Guerrero, Mexico, 
jiune, 1813 (R. MtlBar). 




868 PBOCmi>tyOB of TWB VATIOltAL UV8BVM. vofc,4T. 

Family LITHOSIIDAE, 

NUDUR, new genus. 

Fore wi^ with 10 veins, 3 from before angle of cell, 4, 6 from csross 
vein, 6 from apex of cell, 7 to 10 coincident, 11 free. Ednd wing with 
3 from close to angle of cell, 5 from center of cross vein, 6 and 7 coin- 
cident, 8 from beyond middle of cell. Hind tibia with 4 small spurs; 
palpi slender, porrect; tongue well developed. 

Type of the genua. — Nudur fractiviMarum, new species. 

NUDUR FRACTIVITTARUMt iww flpectef. 

Fore wing ocher yellow, stained with red around the markings; 
markings dark slate color; a straight band from base to middle of 
outer margin, starting from a small basal costal mark; a short band 
at base on inner margin and another before tornus; two oblique 
bands on costa, starting as straight costal dots, then abruptly swept 
outward at inner and outer thirds, respectively. Hind wing dark 
rosy with small dark rounded patch at apex, ^panse, 18 mm. 

Male, No. 15455, U.S.N.M,, Misantla, Mexico, May, 1912 
(R. Mdlier). 

Genus AFRIDA M5schler. 

AnUDA COAOULATA, ntwtpMlM. 

Pore wing silvery white; a purplish brown, black-edged patch on 
costa at base; a large quadrate one on middle of costa; a large one 
on outer margin extending inward centrally; six broken, angular, 
black lines arising from inner margin to cell; two dots on costa before 
apex. Hind wing whitish, stained with gray, especially in discal dot 
and margin. Expanse, 18-21 mm. 

Cotypea. — ^Male and female, No. 15456, U.S.N.M.; Tehuacan, 
Mexico, September, 1908 (R. MhUer); Oaxaca, Mexico (Schaus 
collection). 

AFRIDA ZOSPRUA newipMtof. 

Fore wing silvery white; no basal dark patch, the costal area a 
little luteous stained within the irregular broken black inner line; 
central costal patch rounded below, purple brown, black outlined; 
marginal patch large, extending inward centrally, edged with black 
dots and dashes; two angular linos below cell, ^verging on vein 1, 
the space between them luteous stained. Hind wing smoky fuscous 
throughout. Expanse, 15 mm. 

Catypea . — ^Male and female. No. 15457, U.S.N.M.; Orizaba, Mexico, 
July, 1910 (R. Mailer); Juan Vinas, Costa Rica (W. Schaus). 

ATUDA ZOtDA, iMWtpMiM. 

Fore wing sUvery white, without basal or costal dark patches; 
marginal patch large, produced inward centrally; innel^ line irregular, 
angled and broken; outer Hne sharply angled subeostally, then 
nearly even and close to marginal patch, broken below; two da#k<Bi 
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on costa before apex, fonning a broken arc; some dots and dashes 
in tipper edge of the marginal patch. Iffind wing fuscous shaded, 
darker on the apex. Expanse, 18 mm. 

Type. — ^Female, No. 15458, U.S.N.M.; Oaxaca, Mexico (Schaus 
collection). 

Family ARCTHDAE. 

Genus HYALARCTIA Hampson. 

BTAIAKCTU TBPICA, amr iptcin. 

Palo yellow, translucent, except along costa and inner margin of 
fore wing; reins of fore wing narrowly lined with black. Head and 
collar ocher, two small black points on collar and one on each pata- 
gium. Black lines on front aide of fore, and mid legs. Expanse, 
39 mm. 

Type. — Female, No. 16444, U.S.N.M.; Itapa, near Tepic, Mexico 
(R. MttUer). 

Family NOCTUIDAE. 

Svi'bikmily A.0*II»0'X'IK’w4JS. 

Genus AGROTIS Ochsenheimer. 

AOROTIS CHABAUDANA. nvw 

Collar black, with a yellow-white line in front, widening to the 
sides. Fore wing slaty gray with only a trace of brown, the costa 
broadly yellow clay color to before the outer line ; a black wec^e at 
base; cell filled in with black before and between the stigmata ; orbicu- 
lar and reniform large, of the ground color, defined by narrow pale 
lines, open below; inner line smooth, pale, incurred in an arc across 
Bubmedian space; outer line smooth, pale, faintly dark edged, ex- 
curred from costa, subparallel to outer margin below; a pale tei> 
minal line. Hind wing pale at base, fuscous shaded outwardly, with 
dark discal spot and outer line. Expanse, 40 mm. 

Type. — Female, No. 16477, U.S.N.M.; Zaoualpan, Mexico, June, 
1913 (R. Mftller). 

Named in honor of Mr. Roberto MOller's correspondent in Zacual- 
pan. State of Mexico, near the frontier of Querrero, Mr. Alfredo 
Chabaud. 

AOROnS DXUCATRSSA, anrqrwiw. 

Collar black beyond base. Fore wing brown, the color dear in 
basal space and beyond outer line, shaded with blacki^ centrally; 
costa grayish day-color to outer bme; a blade wedge at base; cell 
filled with black before and between the stigmata; orUeuliff creamy 
brown, rounded below, open above and jdned to a narrow line below 
eostal stripe running to base; daviform blade-outlined, pale brown 
filled; rfeniform brown with pale edge within and narrow black one 
without; inner line smooth, blackidi, double, incurved across sub- 
84848*— PtocJffJM.vol.4T— 14 H 
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lYiftHiAn space; outer liQe blade, denticulate, faintly doubled, ex- 
curved a Uttle over veins 2-S; subterminal line pale, flexuous, witii 
a blackish mark on the costa. Hind wing whitish, shaded with gray 
on veins and costa; a round discs] dot and traces of outer Hne. 
Expanse, 33 mm. 

Type. — ^Male, No. 16478, U.S.N.M.; Zacualpan, Mexico, May, 1913 
(R. Mailer). 

Genus UFEUS Grote. 

UFEUS LURA, now ipoctot. 

Dark violaceous brown, finely blackish irroratc, the space beyond 
the outer line a little paler; veins and lines black; inner line distinct 
only below the cell, pale-edged inwardly, forming a strong angle 
outward on submedian fold and a sharp one inward on vein 1 ; outer 
fine pointed on the veins, followed by pale, bent at right angles just 
below costa and parallel to it for a short distance, then roundedly 
excurved and becoming parallel to outer margin. Hind wing uni- 
form smoky fuscous. Expanse, 38 mm. 

Type. — ^Male, No. 16479, U.S.N.M.; Mexico City, Mexico, June, 
1913 (R. Miiller). 

Genus TIMORA Walker. 

TIMORA TBSSXPTA, mw tpeclM. 

Pale yellow; head and part of thorax tinged with pink; fore wing 
pale yellow, a broad subterminal band of pink from apex to tomus, 
curving a little and leaving a rather wide terminal space of the yellow 
ground color; a short band at base along submedian fold, and a 
narrower one in lower part of cell. Hind wing blackish, paler at 
base and costa. Expanse, 20 mm. 

Type. — ^Male, No. 18193, U.S.N.M. ; Tehaucan, Mexico, September, 
1913 (R. Mailer). 

SuitfiunUjr 

Genus MISELIA HUbner. 

MUBUA VBBItUCA. iww .pMlM. 

Fore wing blackish gray; a black dash at base, cutting the black 
subbasal half line; inner line black, partly relieved by white borders, 
forming three arcs; claviform black, pointed, touching the outer line; 
orbicular minute, drcular; reniform white, with black central mark; 
outer line obsolete above, listened by wMte borders below; a row 
of black dashes along costa; subterminal lino white, wavy, powdery; 
an oblique black dash above tomus. Hind wing whitish, shaded 
with fuscous along the veins outwardly and on margin. Expanse, 
22 mm. 

Type. — ^Female, No. 16461, U.S.N.M.; Tehuacan, Mexico, Septem- 
ber, 1912 (B. Mailer). 
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MISBUA CnmtOCBlOlU. nmripMdM. 

Fore wing li^t gray tinged with violaceous; median space shaded 
with dark olive, fully below the cell, between tho stigmata through 
the cell to costa; claviform covered by a blackish shade; basal field 
nearly clear of markings; orbicular and reniform annular, tho orbi- 
cular of the ground color, the reniform with a concentric olive ring; 
inner line black, slender, arcuate; outer line oxctirved over cell in a 
sharp point, running nearly to the sub terminal line; subterminal line 
pale with dusky edge, floxuous, faint; margin stained with olive. 
Hind wing sordid whitish, the margin broadly fuscous. Expanse, 
26 to 29 mm. 

In the female the central dark olive shade is absent, showing an 
elliptical black-edged claviform; submarginal space violaceous 
shaded. Expanse, 32 mm. 

Cotypea. — ^Two males, one female. No. 15462, U.S.N.M.; Misantla, 
Mexico, December, 1911, January, 1912 (R. MQllor). 

Genus ERIOPYGA GuenOe. 

ERIOPTOA BCCAKSU, iww ivecia*. 

Fore wing black, shining, tho only marking visible being the large, 
distinct reniform, which is oblique, narrow, white, annular, vrith a 
slight indentation on the outer side; some small white specks on 
costa toward apex. Hind wing whitish at the base, shaded with 
blackish over apex and outwardly. Expanse, 26 mm. 

Type. — Female, No. 16446, U.S.N.M.; Zacualpan, Mexico, August, 

1909 (R. Miiller). 

XKlOmrOA MONOPIS, IWWIPMIW. 

• 

All blackish, the only distinct marking being the upright oval 
white reniform; other marks very faint; orbicular somewhat more 
leaden than the ground ; outer and subterminal lines traceable, dark, 
even, and parallel to outer margin. Hind wing fuscous, lighter over 
the disk to base, showing a dark discal spot. Expanse, 31 mm. 

Type. — ^Male, No. 16481, U.S.N.M.; Zacualpan, Mexico, June, 1913 
(R. MQller). 

BBlOPrOA SnCTIPXHMA, nrvipadM. 

Antennae of male pectinated; dark brown, with white dots along 
costa and outer line, giving a dotted appearance; reniform white, 
broken; other lines inconspicuous, inner and outer double, palo^. 
filled, wavy, subterminal pale, forming two arcs; claviform and 
orbiciilar outlined ip black, roimded. Hind wing with dark dot in 
dnd of cell, pale over disk, veins and margin fuscous, fringe vriiite. 
Expanse, 25 mm. 

Type. — ^Male, No. 16447, U.S.N.M.; Tebuaoan, Mexico, September, 

1910 (R. MtlUer). 
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maOPTQA PIPI^CaWB, ow t»>otoi 

Thorax blackish^ collar rusty brown. Fore wing blackish; the 
lines obsolete; reniform distinct, white, ^th a rusty yellow hron^d 
inner edge; orbicular large, black-edged, somewhat oblique, filled 
with the ground color; to irregular shaded and dentate black sub- 
terminal line from costa, then obsolete. Some black between the 
stigmata in the female, none in the male. Hind wing whitish through 
the center, costa fuscous, darker in the female than in the male. 
Expanse, male, 28 mm. ; female, 27 mm. 

Cotypes *, — ^Male and female, No 16480, U.S.N.M.; Zacualpan, 
Mexico, June and July, 1913 (R. Miiller). 

ERIOPTOA ZSXU. new tpfcies. 

Blackish brown, uniform; markings obscure, the lines black, some- 
what thick, the inner a little oblique and broken-segmented ; outer 
line excurved over cell, a little angled and dentated by obscure fol- 
lowing points; orbicular a dot; reniform pale ringed; sub terminal 
line with thickened black inner edge followed by pale, nearly straight 
and subparallel to margin. Hind wing fuscous brown, a little lighter 
in the cell, relieving a dark discal spot. Expanse, 23-24 mm. 

Cotypes , — ^Two females. No. 16482, U.S.N.M.; Zacualpan, Mexico, 
June and July, 1913 (R. Mtiller). 

The markings are described from the June specimen; in the July 
one nothing can be made out but the subterminal line, and that is 
obscure. 

ERIOPTOA BORTHORODBS, mw ipeciet. 

Dark brown, the markings obscure; lines blackish, crenulate, the 
inner line edged within, the outer without by pale, somewhat spotted ; 
inner lino oblique; outer line excurved over cell; orbicular and reni- 
form pale-edged, dark ringed or filled, a dark spot in lower segment 
of reniform; subterminal line pale, even, rather broad, with an inward 
dent subcostally, distinct, the terminal space beyond it slightly 
paler than the ground. Hind wing fuscous, lighter over the cell, 
with or without a dark discal spot. Expanse, 26 mm. 

Cotypes , — Two females, No. 16483, U.S.N.M.; Zacualpan, Mexico, 
Jime, 1913 (R. Mtiller). 

Genus HYDROECIODES Hampson. 

HTDROBCIODS8 RBCTILXKBA, ttvwapMtot. 

Fore wing light purple, shading to dark bronze on outer margin, 
where this color forms a large patch; inner markings obsolete; 
outer line distinct, straight, white, oblique with a narrow dark inner 
edge. Hind wing whitish, tinged with purplish gray outwardly. 
Expanse, 29 mm. 

Type. — Male, No. 16448, U.S.NM.; Mexico City, Mexico (B* 
MfiUer). 
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Genua HYSSIA Guen4e. 

EtTSSlA DXOKRZRAITS, MW ipwlM. 

Light reddish brotm; a large area over the end of cell, narrowing 
basally, blackish; lines indistinct, showing as irregular transverse 
streato, the outer continuous and curved> somewhat dotted; ter- 
minal space moderately and evenly a shade paler, without evident 
subterminal line. Hind wing pale ocherous whitish, shaded with 
fuscous broadly over apex; veins and discal dot gray; terminal line 
dark, broken. Expanse, 24 mm. 

Type. — ^Male, No. 16484, U.S.N.M.; Zacualpan, Mexico, July, 1913 
(R.MQller). 

HTSSU FLXinPOTXimA. new ipwiM. 

Fore wing dark brown, shaded with blackish; a black dash at base 
on Bubmedian; inner line double, black, paler filled, forming an 
arc from media to vein 1 and from 1 to margin; claviform a broad 
black arc; orbicular a black circle; reniform full, black-edged, filled 
by ground color with a faint concentric ring and outer white edge; 
outer line double, with pale brownish filling, the outer edge very 
indistinct, inner edge dentate, the line sharply excurved beyond cell; 
subterminal line flexuoas, pale brownish, preceded by indistinct 
black dashes, the narrow following terminal space black-shaded. 
Hind wing wUtish in the male with fuscous border, veins and discal 
dot, largely fuscous in the female. Expanse, male, 30 mm. ; female, 
25 mm. 

Cotypee . — ^Male and female, No. 16485, U.S.N.M.; Zacualpan, 
Mexico, Juno, 1913 (R. MftUer). 

NEOMANOBIA, now genua. 

Proboscis fully developed; palpi upturned, the second joint 
thickly scaly, the third smooth; front smooth, rovmded; antenne of 
male ciliate; eyes large, rmmded; head and thorax clothed with 
hair and hair-like scales; pro- and meta-tliorax with spreading 
crests; fore tarsi with a row of stout spines on the outer side of first 
joint; abdomen without crests. 

Type <^f ihe genus. — Neomanobia thyodea, new species. 

intOMAMOBtA TarODBS. iww ipwiM. 

Fore wing dark brown-black, the reniform discolorous, red-brown, 
with narrow clay-colored outer edge; other stigmata absolete; lines 
black, thickened, crenulate, subsegmented, obscure; inner line 
oblique; a coarsely angled median black line without bordering pale 
scales, touching the reniform inwardly; outer line projected ov^r 
reniform, doubled centrally by a row of remote black dots; sub- 
termmal line rather distinct, black, indented subcostally and sub- 
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medially. Hind wing brown, shaded with blackish on outer third; 
veins and small discal spot black. Ebq>anse, 33 mm. 

Ihfpe. — ^Male, No. 16486, U.S.N.M.; Zacualpan, Mexico, July, 
1913 (R. Mailer). 

Sulifkmilr OXTOTTXilLilII^^iD. 

Genus HOMONCOCNEMIS Hampson. 

BOMONCOCNBMIS PSAPHIDOIDBS, mw tpeclti. 

Fore wing brownish gray; subtorminal line white, coarsely and 
finely wavy, near the margin; a black dash on submedian fold at 
base and termen, edged with blackish shades, cutting the subterminal 
line; a blackish shade across median space and between the stigmata; 
inner line black, sharply angled on the veins and folds, double; 
orbicular large, round, pale, in a black ring, broken above and below; 
reniform less pale, large, with black central arc; outer line black, 
denticulate, curved over cell, oblique below; black streaks on the 
veins in sub terminal space; fringe spotted black and white. Hind 
wing white; a terminal fuscous line, enlarged at submedian fold. 
Expanse, 35 mm. 

Type. — ^Male, No. 16487, U.S.N.M.; Zacualpan, Mexico, June, 
1913 (R. Mailer). 

SutoffemiXy 

Genus LUPERINA Boisduval. 

LUPBRINA CXJPPSS, new ipeclet. 

Bronzy brown, darker in median space, the submarginal space 
light at base; lines brown, double, paler, somewhat -violaceous filled; 
inner line coarsely waved; outer line excurved over cell and with 
black points on veins 3 and 4; orbicular and reniform large, slightly 
paler than the median groimd and filled -with -violaceous like the 
lines; sub terminal line bronzy, denticulate; terminal space dark. 
Hind wing brown, with central dark band and narrow terminal line; 
fringe of both wings dark -with basal light line. Expanse, 31 mm. 

Male, No. 16488, U.S.NJ»£., Zacualpan, Mexico, July, 1913 
(R. MdUer). 

Genus NOCLOA Smith. 

KOCLOA BZEHA, MW ipwlM. 

Fore wing comparatively broad and short; pale yellow; a little 
irrorated with orange; a square purple patch in the cell between the 
obsolete stigmata; outer line slender, dentate and excurved above, 
preceded by three purplish patches, two in the excurve opposite cell, 
one on submedian fold; a row of triangular purplish patches between 
tibe veins subterminally. Hind wing pale ocher. Expanse, 24 mm. 

Type. — ^Male, No. 18194, U.SJ!?Jd.; Sierra de Querrero, Mexico, 
July, 1913 (R. Mdller). 
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Genus ANTAPLAOA Grote. 

AHTAPLAOA ntBPONTBITDrrA, nnr vwiM. 

Head, thorax, and fore wing white; inner and outer lines slender, 
black, approximate, the space between them filled in with orange 
ocher, including the approximated stigmata; inner line ^emulous; 
outer line angled at veins 3 and 6; faint mesial line excurved in cell; 
orbicular white; reniform narrow, white, black centered and black 
edged; terminal space tinged with oraxige at margin, the veins black 
lined, with illy- developed intravenular streaks also. Hind wing 
blackish, the termen orange tinted. Expanse, 28-30 mm. 

Cotypea. — ^Two males. No. 18195, U.S.NJd.; Sierra de Guerrero, 
Mexico, July, 1913 (R, MftUer). 

CALOCEA, new genus. 

Eyes large, round; tongue fully developed; fore wing with areole; 
fore logs unarmed; frons with large prominence, densely roughened; 
abdomen without crests; prothorax with divided crest; metathorax 
with crest; palpi upturned, reaching vertex of head. 

Type of the. gevm. — Cdlocea eucraspedica, new species. 

CAIOCXA KUCRASPBOICA. nmr v«ciM. 

Basal space of fore wing and costa centrally light tan-brown; 
median space light bronzy brown; distal dot light tan-brown; lines 
brown, faint; iimer lino excurved, reaching to origin of vein 2; outer 
line far out, strongly excurved, approaching the margin centrally, 
double; terminal space pink, with a darker rosy triangle on costa 
beyond outer line. Hind wing dull brown, the margin shaded with 
sordid rosy. Expanse, 28 mm. 

Type. — Male, No. 1.5459, U.S.N.M.; Tehuacan, Mexico, July, 1912 
(R. MiiUer). 

Genus STIRIA Grots. 

STHUA TACHTUORA, imw (pmIm. 

Thorax purple brown; collar and vertex yellow; fore wing olive 
grayish on basal three-fourths, then narrowly yellow, the margin 
shaded with red-brown, the fringe dark purple brown; a broad, 
clouded brown-black band across middle of wing. Hind wing white, 
a little sordid, but without any marginal staining. Expanse, 36 mm. 

Type. — Male, No. 14444, U.8.N.M.; Mexico City, Mexico, Sep- 
tember, 1912 (R. Mhller). 

STHUA ITlCTSt mm •ptotot. 

Head and collar pale y^ow; disk of thorax dark brown. Fore 
wing pale ydlow with a broad brown shade along inner margin from 
base to outer line, lightened in two oval patches beyond the inner 
line; lines brown, slender, rather faint; inner line angled on submedian 
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fold; outer line angled between rmxB 6 and 7 and running out in a 
point nearly to outer margin; orbicular and reniform largo slender 
rings. Hind wing whitish, or a little shaded with fuscous. Expanse, 
24-25 mm. 

Cotypes , — Two males, No. 18196, U.S.N.M.; Zacualpan, Mexico, 
September, 1913 (R. MtUler). 

STJOUA AROTROPOUA, MW tpedM. 

Head and thorax ocher-whitiah, shading to blackish gray posteri- 
orly. Fore wing silver-gray; lines olive brown edged with pale 
yellow away from the center; inner line angled on submedian fold; 
outer line starting from near center of inner margin straight toward 
apex below vein 6, where it is sharply bent, running straight inward, 
then curved to costa; fringe mixed with brown. Hind wing ocher 
whitish. Expanse, 32 mm. 

Type , — Male, No. 16489, U.S.N.M.; Zacualpan, Mexico, July, 1913 
(R. Mttller). 

Genus STIHIODES Hampson. 

ST1RIO0B8 NYDAR. mw tpdclM. 

Dark olive brown; fore wing with traces of inner and outer dark 
lines, smooth, strongly excurved; subterminal line shown as a dark 
patch on costa; terminal areas paler. Hind wing fuscous, yellow- 
ish toward base and fringe yellow; a small dark discal spot. Expanse, 
22 mm. 

Type , — Male, No. 16490, U.S.N.M.; Zacualpan, Mexico, July, 1913 
(R. MtiUer). 

Like 8, umbria Druce, larger, hind wing paler, the lines of fore wing 
less distinct, more curved, the median not as distinct as the others. 

STHUODBS SUBSXRVnUfS, 

Wings longer; body more robust than usucl. Ocherous yellow, 
color of S. procida Druce, marked with brown; imier and outer lines 
brown, shaded, diffused, the inner curved, the outer incurved below; 
a broad diffused shade spreading over most of median space, but not 
completely continuous; orbicul^ and reniform indicated; a brown 
costo-subapical spot. Hind wing fuscous, the fringe yellow. Ex- 
panse, 22 mm. 

Type, — Female, No. 16491, U.S.N.M.; Orizaba, Mexico (Schaus 
collection). 

CACOFOTA, new genus. 

Tongue well developed; palpi upturned to near middle of front; 
front with low rounded prominence, transversely cut below by a deep 
groove, below which is a large plate; eyes large, rounded, smooth; 
tibiffi unarmed. Hind wing with vein 6 weak, from near middle of 
cross vein. 

Type of the genus. — Cacofota inermiSf new species. 
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CACOVOTA IHSRMIS» now 4p4cloi. 

Fore wijQg long, pointed at apex; smooth gray; inner line black, 
from costa to vein 1, angled siibcostally and submedially, faintly 
doubled centrally; orbicular and reniform large, similar, discolorous 
red*brown with paler edge in a black ring, the orbicular oblique; 
outer line represented by a few scattered spots; subterminal line a 
faint pale shade; a long black streak on vein 8; terminal dots small. 
Hind wing creamy whitish. Expanse, 31 mm. 

Type. — Male, No. 16492 , U.S.N.M.; Zacualpan, Mexico, Juno, 1913 
(R. Mailer). 

Genus SPMIDA Grote. 

SPmOA PLBOSTIOMA. now ipecloo. 

Fore wing reddish browm with chocolate shadings; a light pinkish 
angular area at base, running out along costa; orbicular and reniform 
dull red-brown filled, the former narrow, longitudinal, the latter full, 
obliquely cut below, a pou\t on upper comer, the costal edge not well 
defined; median vein and branches dark; a dark faint extra-mesial 
shade line; outer line slender, scalloped between the veins; terminal 
space purplish gray, with darker subsagittate marks on the veins. 
Hind wing, brown, fuscous broi^dly on margin. Expanse, 62 mm. 

T/pe. — Female, No. 16460, U.S.N.M.; Teapa, Tabasco, Mexico. 
September, 1912 (R. Moller). 

Genus TRACHEA Ochsenheimer. 

TRACHEA STTOtA, now ipoetoo. 

Deep brown-black; ordinary marks indistinct, except the reniform, 
which is rather conspicuously pale-bordered outwardly; lines crenu- 
late, the outer with a duplication touching the ends of the cusps; 
claviform joined to the outer line by a bar on submedian fold ; orbicular 
circular with a central dot; reniform large, deeply concave outwardly, 
slightly paler than the wing, black-edged, mth a pale reddish inner 
border on the outer side; median line shown on costa and forming 
an arc in cell; three white dots on costa before apex; subterminal line 
very faint, followed by scattered whitish scales; a slender crenulate 
terndmal line. Hind wing white, stained with blackish on the veins 
and broadly so on the outer margin. Expanse, 40 mm. 

2)/pe . — Male, No. 16446, U.S.N.M.; Mexico City, Mexico, July, 
1911 (R. Moller). 

BubfUmilr mRASTRXmAJBS. 

GOHGORA, new genus. 

Pore wing with accessory cell, vein 7 from its end, 8, 9 stalked, 10 
from upper side. Pore tibia wi^ claw on outer side; front with 
large, roughened, coarsely granular area; palpi short, reaching frons, 
coarsely clothed. 

Type of{hegenu8 . — ©otyom morye, new species. 
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OOSOOBA BfOBOA. anrtpMlM. 

Black; thorax dorsally, palpi and hairs on femora orange. Fore 
wing shining greenish bl^k, the marks edged with dull black; a large 
round orange discal spot; a mar^nal orange band, dentate out- 
wardly, touching tennen by its dentations on the veins, the fringe 
black. Hind wing black, with only a little metallic gloss. Expanse, 
34 mm. 

Type. — Female, No. 15463, U.SJN.M.; Mexico City, Mexico, Sep- 
tember, 1912 (R. Mtlller). 

Genus TROGOBi.£MMA Hampson. 

TROOOBLSMMA CACODOXICA, new epeclee. 

Fore wing with the outer margin excavate in its upper half, leaving 
a projection at middle; red-brown, irrorate with purplish and a little 
red; markings illy defined. A small black discal dot. Hind wing 
light fuscous. Expanse, 15-20 mm. 

Cotypes , — ^Threo females, No. 15464, U.S.N.M.; Orizaba, Mexico 
(Schaus collection); Juan Vinas, Costa Rica, November, 1909 (W. 
Schaus). 

Very close to T. rnodesia Schaus, described from Costa Rica, but 
which I have also from Jalapa, Mexico. In the female of modesta the 
hind wings are pale with a curved extra-discal gray band, which 
beneath is strongly arcuate and submacular. In cacodoxica, the hind 
wings of the female are entirely fuscous shaded, the band beneath 
shaded, obscure and only slightly arcuate. Mr. Schaus’s Costa Rican 
specimen was identified by him as the female of modesta. 

Hampson’s description of the genus is in error in the statement 
* ‘Proboscis absent.'' It is true that in the type-specimen of T. 
a^utalis Schaus the tongue is absent, but it has been broken off, and 
is plainly visible in other specimens before me from the same locality. 
The large discal spot of the type is a variation only, the other speci- 
mens showing minute discal dot or replaced by a large white patch. 
A similar variation occurs in T, modesta. 

Genus PAHANGITIA Hampson. 

PARANOrriA MOSAXCA, now ppodoo. 

Olivaceous brown, heavily shaded over a light clay color, that 
appears only about anal angle; claviform, orbicular, and reniform, 
round, light-ringed, forming a close group of sim^r spots; lines 
slender, black, dentate, not contrasted, the outer excurved over cell; 
an oblique white mark across apex, dentate outwardly; submarginal 
line wavy, defimng a mottled darker terminal area. Hind wing 
blacMsh, a little bronzy, darker on the margin. Expanse, 21 nun. 

Type, — ^Male, No. 15465, 17B.N.M.; Orizaba, Mexico (Schaus col- 
lection). 




NO, 20M. 


. 2fBW LEPIBOPTBRA FROM MEXWO^DYAR, 


37fl 


PASANOITIA CXITTROCHALCA. iMW«KiM. 

Fore wing brown with metallic bronzy reflection, especially on 
median area; base somewhat darker, limited by the inner line, which 
is black, slender, dentate on subcosta and vein 1 ; discal marks pale- 
ringed, similar, in a group of three, the reniform a little constricted; 
outer line blackish, obscure, excurved over cell; subterminal line pale, 
waved, preceded by dark dashes subapicaUy and followed by a 
darker terminal space. Hind wing black, a little bronzy. Expanse, 
26 mm. 

Ikfpe . — Female, No. 15466, U.S.N.M. ; Jalapa, Mexico (Schaus col- 
lection). 

Genus ORUZA Walker. 

ORUZA C08TAL1S, ntw tpeclM. 

Fore- wing gray with a reddish tint; a straight, broad, sordid 
creamy white stripe, not quite touching costa; lines straight, slender, 
whitish; median space blackish shaded, with a blackish discal mark; 
subterminal line whitish, curved from costa to middle of outer margin, 
sharply dentate below. Hind wing colored like fore wing, with 
blackiBb discal dot, white extra-mesial line and sdgzag submatginal 
one. Expanse, 16 to 23 mm. 

Cotypes . — One male, two females. No. 16467, U.S.N.M.; Misantla, 
Mexico, June, 1912 (R. Muller) ; Orizaba, Mexico (Schaus collection). 

Near to 0. alboeostata Druce, but the costa not so white and the 
zigzag subterminal line present. 

ORUZA AZBOCOSTALUTA PwRud. 

Aeidalia albocoitaliata Packard, Hayden Bept. U. S. Geol. Surv. Terr., vol. 10, 
1876, p. 336. 

Cotymbia albocoaUiliata Huurr, Bull. 52, U. S. Nat. Mua., 1903, p. 292. 

rieoneetyptera albocosttUiala Dyar, Can. Ent., vol. 39, 1907, p. 209. 

This North American species falls here. It has been placed among 
the Oeometridae until recently. 

Genus BRYOCOOIA Hampson. 

BRTOCOZHA ULACOrA mwftetm. 

Yellowish gray at base, the lower part of median space dark 
lilacine; area beyond the outer line pale lilacine, contrasting; inner 
line black, waved, funt above; orbicular indicated; a black wedge 
before the reniform, which is elliptical, pale-filled; outer line smooth, 
excurved over reniform; subterminal line dark, broken, broadly 
shaded on costa. IRnd wing pale gray. Ehcpanse, 17 to 19 nun. 

Cotypes . — Male and female, No. 15468 U.S.N.M.; San Jos5 de 
Guaymas, Mexico, April, 1910 (L. O. Howard). 
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0*nus COBUBATHA Walker. 

COBUBAtU DAMOZELAt naw ■»•€<«•« 

Fore 'wing dark silvery gray at base, a slender black subbasal line, 
indented subcostally; a nearly erect median blackish shaded line, 
bent on median vein; space beyond it dark, filled by many lines and 
shades; reniform white, elliptical, cut outwardly by a black central 
patch; six coppery and whitish alternating lines cldse beyond it, 
outwardly oblique above, confused below, followed by a black sub- 
marginal patch centrally and a large dark apical truncate triangle; 
a slender black marginal line, preceded by white. Hind wing dark 
fuscous, with slight coppery reflection. Expanse, 15 mm. 

Type. — Female, No. 15469, U.S.N.M.; Tehuacan, Mexico, August, 
1912 (R. MOller). 

COBUBATHA DRBPTICA, atm ipaclM. 

Fore wing with the base broadly lilacine gray, nearly mimarked, 
the cOsta dark; terminal half of wing dark, blackish lilacine, indis- 
tinctly marked with black; an inner slightly curved bordering line 
and subapical patch, continued as a broken line below are most 
distinct. Hind wing bla(dcish, with bronzy reflection. Expanse, 
13 mm. 

Type. — ^Male, No. 15470, U.S.N.M.; Tehuacan, Mexico, Septem- 
ber, 1910 (R. Mailer). 

COBUBATHA BUFBOPTOPA, anr ipMlM. 

Fore wing with the basal third light coppery violaceous, bounded 
by a curved line; middle field blackish, coppery, covering the stig- 
mata, which are hardly visible, boxmded by the outer line, which 
forms a loop beyond cell; terminal area dark, not so dark and solid 
as the median area, with a black blotch submar^ally below costa 
and a smaller one below near the middle. Hind wing black, with 
bronzy tint. Expanse, 11 to 12 mm. 

Coiypea . — Two females. No. 15471, U.S.N.M.; Guadalajara and 
Jalapa, Mexico (Schaus collection). 

COBUBATHA MOHADA, iMWIfMiM. 

Fore wing with the basal half light coppery brown, with a dark 
shade on costa; outer half violaceous blackish, the dividing line 
black, shaded, erect; a black shadM subapical mark from costa is 
the only marking visible. Hind wing black, with bronzy reflection. 
Expanse, 12 mm. 

Type. — Female, No. 15472, U.S.N.M.; Jalapa, Mexico (Schaus 
collection). 

Resembles dreptiea, described above, but darker, the pale basal 
ares less contrasted, smaller, and bounded by a straight not curved 
line. 




IIO.S0S4. 


mw LBPJDOPTSBA PROM UBXIOO—DYAR. 


881 


COBOBATHA MOXIDICB. nam tttdm. 

Fore wing with the base broadly leaden gray, the rest cupreous 
blackish; inner line broad, waved, violaceous gray; outer line simi- 
lar, not far out, strongly and narrowly excurved at cell; orbicular 
and reniform marked by leaden scales and black arcs, obscure; 
subterminal line violaceous gray with accumulations of black scales 
forming irregular spots centrally; some black streaks in the fringe 
below apex. Hind wing fuscous blackish. Expanse, 13 mm. 

Type. — ^Male, No. 16493, U.S.N.M.; Tehuacan, Mexico, April, 
1613 (B. MOller). 

Genus OZARBA Walker. 

OZARBA SBMlPOTBirnA, new epeeiae. 

Small; narrow-winged; fore wing dark brown, the reniform pale 
cameous, with a similar spot joined to costa, forming an oblique 
narrow bar with a blunt tooth outwardly, the reniform proper edged 
with deep black; a dark area beyond to apex, leaving the terminal 
space broadly pale, narrowing to apex; subterminal line obsolete; 
inner line faint, forming a double dash on costa; outer line from 
lower angle of reniform to inner margin, pale, dark-edged, straight. 
Hmd wing pale fuscous, darker on the margin. Expanse, 13 mm. 

Type, — ^Male, No. 16494, U.S.N.M.; Teapa, Tabasco, Mexico, 
April, 1913 (R. Mhller). 

OZARBA CHORBBA onripadM. 

Fore wing warm bronzy reddish, overspread with dark lilacine 
gray from base to outer line and from beyond this in a triangle to 
apex; inner line faintly indicated; reniform in a clear space, light, 
with a black arc within and dots without; outer space light, con- 
tinuous with reniform area; subterminal line dark, vague, wavy. 
Hin d wing dark brown, margin broadly darker; faint dark discal 
dot. Expanse, 20 mm. 

Type. — Female, No. 10548, U.S.N.M.; Jalapa, Mexico (Schaus 
collection). 

Genus EUSTROTIA HUbner. 

Eusnoiu UIVBTBRATA. mw tiMlM. 

Fore wing gray, with fine indistinct cross lines; an inner deep 
black band, broad, curved, ri^g from the inner margin to.half across 
the cell, where it narrows and continues very slenderly to costa; 
termen very narrowly and fringe black, forming a point of the gray 
ground outward about vein 4; discal dot (reniform) a small trace; 
a faint dark cloud on costa subaincally. Hind wing dark fuscous. 
Expanse, 18 mm. 

Type. — ^Female, No. 16495, U.S.N.M.; Tehuacan, Mexico, July, 
1913 (R. Mtmer). 
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Genus FRITVA Gpote. 
nttrvA vorcsus, MwipMiM. 

Basal half of fore wing nearly black, shaded; apical half olivaceous, 
dusted with white scales; markings obsolete, except slight whitish 
flecks on costa before apex. Hind wing ocherous whitish, more or 
less shaded with gray, especially along mar^n. Fore wing below 
pale, with a broad black band through cell and fringe black. Kx- 
pause, 18-20 mm. 

Cotypea . — ^Two females, No. 16496, U.S.N.M.; Tohuacan, Mexico, 
June, 1913, and August, 1912 (R. Milller). 

Subfamily BXTTSHjIIirA.XB. 

Genus EUTELIA HUbner. 

BUTEUA APITHANA, new tpedte. 

Fore wing dark brown; inner line far out, wliitish, slender, arcuate; 
a light space beyond in cell; roniform whitish outlined, lumate, 
followed by a largo elliptical chocolate brown spot, with a slight 
point on its outer comer; outer line forming the outer border of thus 
spot, whitish, slender, approaching the inner lino below; beyond a 
broad dull red shade; margin dark, faintly cut by the whitish sub- 
marginal line; a chocolate brown triangular patch before apex, 
edged with white. Hind wing white at base, the margin broadly 
dark brown, joined to a discal spot. Expanse, 25 mm. 

Type . — Male, No. 15473, Sierra de Guerrero, Mexico, August, 1912 
(R. Mailer). 

SubfkmUy UrOOTXjnNJLBi. 

Genua ANOMIS HUbner. 

AHOMIS OTMHOFDS, IMW qwiM. 

Fore wing bright reddish; lines dark red, edged with powdery 
lilactne; inner line flexuous, slender; outer strongly excurved over 
cell, wavy, erect and nearly straight below median vein; terminal 
space darker shaded, the subtorminal line macular, dark, the spots 
separated below. Hind wing uniform blackish. A large swelling at 
base of costa of forewing of male. Expanse, 30 mm. 

' Cotypea . — ^Two males. No. 15474, U.S.N.M.; Cordoba, Mexico, 
May, 1906 (W. Schaus); Tuis, Costa Rica, June, 1907 (W. I^haus). 

AHOICIS SUCTSnCA. MWipMln. 

Forewing purplish brown, stained with bright red on the lower 
half; lines brown; a dark patch at base on inner margin; inner line 
coarsely waved; outer excurved above, wavy, straight below from 
median vein; discal dots dark, obscmre, or a white patch in lower 
part of reniform; margin darkly shaded; subtermmal line continuous, 
broadly shaded, waved. Hindwing dark: brown. Male with a bw(^- 
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ing at base of costa of forewiog; anal tuft wMte; hind tibice with 
long dense hairs. Expanse, 33 mm. 

Cotypes . — ^Three males, No. 15475, U.S.NJd.; Jalapa, Mexico 
(Schaus collection). 

AITOMIS CATAOOBLCS. IMW VMiM. 

Forewing brown with ocher tint, the markings dark brown; a 
patch at base on inner margin; inner line slender, irregularly dentate, 
oblique, reaching inner margin near middle; orbicular a ringlet; reni- 
form a large somewhat quadrate blotch; outer lino slender excurved 
above, wavy, forming a sinus below reniform; subterminal line 
shaded, wavy. Hind wing dark brown. Expanse, 36 mm. 

Cotypes . — ^Two males, No. 15476, U.S.N.M.; Orizaba, Mexico, May, 
1908 (R. MuUer); Jalapa, Mexico (Schaus collection). 

Genus EULEPIDOTIS HUbner. 
xTJUtproons sdppusa, mw ipMtof. 

Silvery white; head and collar dark brown; fore wing with a dark 
brown oWique band from middle of costa to tomus; a curved slender 
band from outer third of costa to toruus, the space beyond purplish 
brown. Hind wing white, yellowish tinged on margin; a shaded 
quadrate apical brown patch; a double black spot before the tooth 
on margin, preceded by brown and silvery scales and a short brown- 
ish line. Expanse, 33 mm. 

Cotypes . — Six specimens. No. 15477, U.S.N.M.; Cordoba, Mexico, 
February, 1908 (F. Knab); May, 1906 (W. Schaus); Orizaba, Mexico 
(Schaus collection); Aroa, Yenezuola (Schaus collection). 

Close to P. electa Dyar, but hind wing whiter, with orange only 
marginally between the spots; purple color of fore wing duller, mar- 
ginal area divided into a paler, more lilacoous inner half and darkw 
outer half by a pale ray. 

XULBPmonS STIOMASTICTA. mw QMlat. 

Bright green; tip of the abdomen orange; fore wing uniform green, 
with three very slender dark brown lines from costa to inner margin, 
approaching each other somewhat below, the inner with a round 
black spot on submedian, the outer with a small spot beyond it above 
3, the line itself faintly duplicated. Hind wing with a broad 
green ray throng the disk expanding on margin and -a small one 
along submedian, the apex and tomus broadly bright orange; a brown 
patch before margin in the orange part followed by a little black 
speck in the green. Beneath, pale siUcy green, washed with orange at 
anal angle of hind wing. Expanse, 38 mm. 

Cc^pfS . — ^Two males, No- 16103, U.S.N.M. ; Orizaba, Mexico, June, 
1911 (B. MoRer) and one without further data (Schaus collection). 
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XDISPIDOTIS OIMtOOPABA, ami (fwlM. 

Bright grass-green; fore wing with three faint dark subparallel 
lines, converging a little on inner margin; fringe brown.. Hind wing 
green, a short projection in the middle of the margin, with a little 
speck, half silver, half black near it; a small partly metallic spot 
below vein 2 sabmarginally. Beneath washed vrith pale green, no 
markings, only the fringe spotted with darker. Expanse, 33 mm. 

Cotypea, — ^Five specimens, No. 16104, U.S.N.M.; Jalapa, Mexico 
(SchauB collection); Cordoba, May, 1906 (W. Schaus); Orizaba, 
Mexico (B. Muller). 

BtTLSPIDOTlS STXfPSA. new tpMlM. 

Like the preceding, except in the hind wings: Costal area broadly 
washed with pale orange, an orange ray in submedian fold and small 
streak at tomus; prominence on outer margin more rounded, the spot 
in its ultimate projection, not before it, the submarginal spot con- 
tinued by a faint curved line up to the costal pale area. ^I^panse, 
32 mm. 

Gotypea. — ^Two specimens. No. 16449, U.S.N.M.; Avangarez, Costa 
Rica, July, 1909 (W. Schaus) ; Orizaba, Mexico (Schaus collection). 

Genus DYOMYX GuenSe. 

DTOMTX ORA» MW ipedM. 

Fore wing shaded with tan-brown at base and in terminal space up 
to vein 4; costa broadly lilacine gray; median space filled in with 
dark brown below up to middle of cell, the brown extending outward 
in a band across outer line to termen; lines dark browm, slender; sub- 
basal half line reaching submedian; inner line oblique, with a tooth 
on discal fold, ending in a reddish patch on inner margiu; median 
line crossing the cell just before the reniform, obscured in the dark 
fillin g below; reniform large, lunate, filled wdth the violaceous color 
of the costal margin; outer line excurved from costa to vein 2, den- 
tate on the veins, ending in a small round ocellus on vein 1, black cen- 
tered, orange ringed, then dusky; a subterminal row of obscure dots; 
a terminal dark line; fringe interlined. Hind wing brown, dark 
brown above vein 5 in an oven line to base; a narrow dark browm ray 
along submedian; two brown lin^ across the disk, dentate, recurved 
about vein 2 and more approximate near inner margin; at thrir fur- 
thest outcurve some dark blue powdering, followed by two black 
spots on the margin, each preceded by a white arc; a broken pale 
orange line opposite middle of the outer margin; frii^e dark with a 
pale line at base. Expanse, 45 mm. 

Type. — ^Male, No. 16450, U.S.N.M.; Jalapa, Mexico (Schaus col- 
lection). 
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SrOMTZ COnSBQDBHS, anr ipMlM. 

Gray brown, slightly bronzy; fore wing with the lines slender, dark 
brown; basal half line, inner line and median line all oblique, parallel; 
outer line bent at vein 6 and 3, faint below, running close to median 
line, becoming a white dash above inner margin; subterminal line 
wavy, faint. Hind wing with an oblique inner line and parallel mesial 
line, the latter becoming submarginal below vein 2 and dentate; two 
black spots before the marginal tooth, joined by a white arc, which is 
preceded by blue and white powdering. Expanse, 38 mm. 

Cotypes . — ^Fivo specimens. No. 15478, U.S.N.M.; Orizaba, Mexico, 
Aijgust, 1909 (R. Mailer); Coatepec, Mexico (^haus collection); 
Chiriqui, Panama (Schaus collection); Aroa, Venezuela (Schaus 
collection). 

Close to D. egista Bar, but the white mark of fore wing following 
the median line instead of the outer lino, narrower, straighter, less 
pure white; reniform full, elliptical, not narrow and lunate. 

Genus ACHABA HUbner. 

ACHABA OBMXPA. mw vadM. 

Light gray; fore wing with the base above vein 1 washed with pale 
brown, mixed with black irrorations; inner line black, broad, blotched 
on costa and in cell, broken on vein 1, outcurved between that and 
inner margin; median space light gray, irroate with black; a black 
dot for orbicular; reniform annular, with two blotches on costa above 
it; median shade obvious below median vein, wavy, indistinctly 
double; outer line excurved over cell, slender, irregular, incurved to 
base of vein 3, thence straight and a little oblique, broad and distinct 
to iimer margin; a brown shade following this line; subterminal lines 
shaded, broken into spots above, of which one large one occupies the 
space between veins 4 and 6; a second shaded line close to the margin; 
a fine crenulate terminal line; fringe whitish. Hind wing whitish, 
powdered with black; a large blackish discal mark, three slender 
crenulate lines between this and margin; terminal lines and fringe as 
on fore wing. Expanse, 57 mm. 

Type. — Female, No. 15479, U.SJfM.; Misantla, Mexico, July, 
1912 (R. MfiUer). 

Genus CAMPOMBTRA Guen4e. 

CAaOOMXTKA SUSSXCTA, mwvwIm. 

Blackish, with a warm brown undertint; fore wing with the lines 
velvety black; inner line arcuate, coarsely crenulate; median line 
similar, straighter; outer line similar, more sharply dentate, starting 
from asenoicircular dark-brown costal spot with a shaded luteous edgd, 
sharply Indrawn, below reniform, forming a short dash above vein 2; 

84848*— Proc;N.M.vol.47— 14 ^26 
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reniform indicated by white powdeiy spots; subterminal line parallel 
to margin, finely crenulate; a row of light specks with black edges close 
to margin; a crenulate black terminal line. Hind wing like the fore 
wing with two outer dentate black lines, inwardly arcuate on central 
segment, the submatginal one lightened by reddish in places; a 
straight pale ray from middle of wing to tomus; terminal markings as 
on fore wing. Expanse, 45 mm. 

Type. — ^Male, No. 15480, U.S.N3I.; Misantla, Mexico, May, 1912 
(R. Mfiller). 

Genus RHOSOLOOIA Walker. 

SBOSOLOOU SnOMAPaiLBS, mwipMlM. 

Clayey whitish with dark irrorations; reniform widely outlined in 
black, forming a wedge-shaped spot above bases of veins 3 and 4 and 
erect fainter outer and inner columns, the top open. In the male 
tills is practically the only marking; all the space below the cell shaded 
with warm brown; subterminal line pale, broadly waved and followed 
by warm brown. In the female the brown shading is restricted to 
areas following the lines; a curved line runs from the origin of vein 2 
to the inner margin and there is a subbasal lino running obliquely 
outward to subcosta near middle of cell, then sharply retracted; the 
ground of the wing is clearer than in the male, the markings more 
relieved. Hind wing deep brown, pale at base. Expanse, male, 38 
mm; female 36, mm. 

Cotypea . — Male and female. No. 18197, U.S.N3f.; male, Zacualpan, 
Mexico, August, 1909 (R. Mdller); female, Orizaba, Mexico (Sc^us 
collection) . Also another female, Oaxaca, Mexico (Schaus collection) . 

SKOSOLOOU DIDACncA, MW w«elM. 

Russet brown, powdered with blackish; lines pale, defined by dark 
scales; loner line slightly curved and a little irregular; mesial line 
straight and erect across wing, followed by a deepening of the ground, 
which ends at the blackish angular remains of the reniform; sub- 
terminal line wavy and irregular, preceded by brown and followed by 
blackish; a row of terminal black spots. Hind wing shaded with 
fuscous brown outwardly, paler at base. Expanse, 30 mm. 

Type. — ^Male, No. 18198, U.SJ^Jd.; Sierra de Guerrero, Mexico, 
Jime, 1913 (R. Mflller). 

SobfbmUy BVFBmxv AXB. 

Genus GUSTIANA Walker. 

OnSTtAMA MOX, MWtpMiN. 

Fore wing light gray, s%htly violaoeeus; subbasal, inner and outer 
Jinee straight, oblique, dark brown, preceded by broad olive brown 
shades, broader on inner margin; subterminal line slender, finely 
wavy; margin darker shaded. !EBnd wing dark brown. Expanse, 
18 mm< 
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Cotypea . — Two females, No. 15481, U.S.N.M.; Misantla, Mexico, 
August, 1912 (R. Mailer); Jalapa, Mexico (Schaus collection). 

Near 0. gvarda Schaus,* but smaller, the lines straighter and more 
parallel, the ground color less uniform, the subtenninal line about as 
distinct as the others. 

Family NOTODONTIDAE. 

Genus OICBNTRIA Herrioh-SchafTer. 

DICBNTKIA CXRIUBEN. iMwarwiM. 

Dark gray; a round, black, discal dot, surrounded by a dark cloud; 
a black streak at base on submedian fold; veins black lined; a series 
of black costo-subapical streaks, with fainter ones below in the 
interspaces, followed below vein 2 by traces of a dentate outer line; 
this is foUowed by black and a whitbh streak about vein 2; iimer 
area slightly ochreous; outer margin oblique below vein 4, with short 
projections at the vein ends. Hind wing white, with a gray patch on 
tormen and fringe beyond tomus. Expanse, 40 mm. 

Type. — Male, No. 18199, U.S.N.M.; Zacualpan, Mexico, August, 
1913 (B. Mailer). 

DICXimUA CLAMUnmOA. MW WMiM. 

Fore wing bluish gray on costal half, gray on inner half; disoal spot 
small, black, round, on a linear arc, followed by a long black dash below 
vein 5; veins 2-6 black-lined; a dark cloud beyond end of cell, reach- 
ing costa; a black dash above vein 7, adjacent to linings on the sub- 
costal venules ; black dashes subterminally between the veins, the one 
above vein 6 nearer the margin, the others farther inward; ordinary 
lines faint, dentate, blackish, indistinctly double, filled or followed by 
whitish; a slender black streak on submedian fold from base nearly 
to vein 2. Hind wing whitish, gray at apex, and vdth some dark spots 
about anal angle. Expanse, 53 mm. 

Type. — ^Male, No. 16497, IJ.S.N.M.; Zacualpan, Mexico, July, 1913 
(R. Mailer) . Very similar to S^izura hiederrmni Barnes and McDun- 
nough.* 

Genus PSILACRON Felder- 

PSOACROn MACAUSMA, MWlfMlM. 

Thorax dark greenish gray, the collar a little mixed with, rusty yel- 
low. Pore wing of the same dark color, with marginal, nearly white 
patches from vein 2 to vein 4, the margin else and patches over the 
outer half of wing of rusty yellow; veins black-lined; a black dash on 
Bubmedian at base; discal dot clouded, black; lines very indistinct, 
only the submar^al visible, black, dentate, parallel to the margin 
and rather remote, with smalt white points on the veins. IRnd wing 

1 Tnas. Anier. Snt. Boo., voL ao, 1904, p. 10& 

i^ouni* If. Y. But Soo., toI. 10, 1011, p. 81. 
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gray, wliitish over the disk, a pale, illy defined outer line; anal area 
dark gray, cut by the pale line; fringe spotted. Expanse, 46 mm. 

Type . — ^Male, No. 16498, U.S.N.M.; Zacualpan, Mexico, July, 1913 
(R. MfiUer). 

Genus MALOCAMPA Schaus. 

MALOCAMPA TBZPSORA, MWlpMlM. 

Gray-brown; a little touched with violaceous, especially at apex and 
tomus; linos fine, double, dentate, brown and not contrasted, the 
inner oblique, the outer gently curved; two small black discsl spots, 
well separated; beyond the outer line at costa is a brown area cut by 
pale flecks, with a black bar below in violaceous. Hind wing fuscous 
brown; a white bar above tomus, the fringe mixed with yellowish. 
Expanse, 38 mm. 

Type , — ^Male, No. 16499, U.S.N.M.; Zacualpan, Mexico, July, 1913 
(R. MOUer). 

Allied to M. ntatrdlis Schaus. 

Family lASIOCAMPIDAE. 

Genus TOLYPE HUbner. 

TOITPS VSMERnjl, MW ifWlM. 

Pale gray, nearly white, a small tuft of flattened black hairs at base 
of thorax; lines dark gray, cut by the white veins, broadened on 
costa; double inner and outer lines, irregularly waved, bent subcos- 
tally; a single submarg^nal macular band, ffind wing gray shaded, 
the veins darker. Expanse, 27 to 28 mm. 

Cctypea . — ^Two males. No, 15482, U.S.N.M.; Sierra de Guerrero, 
Mexico, September, 1912 (R. Mtlller); Tehuacan, Mexico, September, 
1910 (R. Mailer). 

TOI.TPS SXnOBCUBAt amr vwtot. 

Pale pinkish, marked with brown as in T. plurUinea Walker, but the 
pattern of markings is different. Basal space and cell light in the 
male, the wing crossed by pale waved lines, the ordinary inner and outer 
ones nearly straight, except for some angulations on the veins; area 
between t^m from vein 2 to vein 5 dark, and a dark streak on the 
stem of veins 6 to 8. Of the supernumerary lines, two within the 
inner line are similar to it, but less distinct; two beyond the outer line 
are somewhat wavy, sparated from each other and the subterminal by 
dai^ clouds; subterminal line wavy; fringe spotted with brown. 
Hind wing pale, creamy. Expanse, 34 mm. 

The female is similar, duller in tone, the pale lines less reUeved. 
Expanse, 63 nun. 

Ootypea.—Uale and female. No, 16461, U.S.NJd.; Teapa, Tabasco, 
Meaco, April, 1918 (R. Mailer). 
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FamUy OPARIDAE. 

Genus LBUCULODBS Dyar. 

LSaCULODBS DlAIf ASIA, nam 

Translucent white; costa of tore wing black at base; vertex of 
head ocher; pectinations of antennas yellowish. Expanse, 25 mm, 

Coi/ypea. — Two males, No. 16500, U.S.N.M.; Zacualpan, Mexico, 
July, 1913 (R. Muller). 

Close to D. laeUolaria Hulst, smaller and without lines on the fore 
wing. 

Fanuly GEOMETRIDAE. 

Genus PSALIODES Guen^e. 

PSAUODBS OROZCOA, new species. 

Fore wing whitish, with greenish yellow suiffusion, marked with 
dark brown; median band dark brown, broad, strongly sinuate; 
marginal band forming a triangular patch above, narrow below, its 
inner edge lunula te between the veins, whitish edged; base narrowly 
dark; costa dark spotted; subbasal and subterminal spaces clear 
yellowish, irrorate with dark, the lines white, crenulate, edging the 
mesial band. Hind wing fuscous, a little mottled with whitish cen- 
trally, defining a faint mesial band. Expanse, 27 mm. 

Type, — ^Female, No. 18200, U.S.N.M.; Zacualpan, Mexico, August, 
1913 (R. Muller). 

Genus TEPHHOCLYSTIA HUbnor. 

TXPHROCLYSTU MAGHIFACTA, nswspsclss. 

Dark gray, a little purplish; the inceptions of eight or nine lines in 
gray may be seen on costa, but obsolete below; short black streaks on 
median vein; a row of short dashes for outer line and another for sub- 
terminal; termen darker, more purplish; subbasal line distinct 
across Uie wing; discal dot elliptical, black. Hind wing with five or 
six lines on the inner margin, obsolete above. Expanse, 26 mm. 

Type, — Female, No. 18201, U.S.N.M.; Zacualpan, Mexico, August, 
1913 (R. Muller). 

Genus APICIA Guenee. 

AJnCXA XXTOCHirHA. MW ipMlM. 

YThitish clayey with fine, faint, brown strigas; inner line fine, bent 
at right angles at median vein ^yond origin of vein 2; discal dot 
round, dark; outer line brown, straight from inner margin to above 
vein 7, where it becomes slender and reflexed to costa. Hind wing 
with a single mesial brown line beyond the cell, evenly curved and 
parallel to the outer margin; a faint discal dot. Expanse, 29 mm. 

Type— Male, No. 18202, U.S.N.M.; Zacualpan, Mexico, August, 
1913 (R. M(\^). 
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' In all the forms of vibiearia Cramer before mo the line on hind wing 
tends to be straight with a pale outer border, never regularly curved 
as in this species. 

Genus SPODODES Warren. 

8PODODB8 AURAirnCOLOR, m 

Yellow, slightly orange tinted, with sparse orange-brown strigas, 
thick and purplish along costa; inner line wavy, expanded into 
purplish spots, especially on subjnedian; discal dot round; outer 
line expanded with spots on discal and submedian folds, itself nearly 
obsolete, running inward along vein 2 so that there are two patches 
on submedian fold; a small patch aubmarginally at vein 6. Hind 
wing similar; discal spot, a patch on inner margin, traces of outer 
line and three spots submarginally before apex, middle, and tomus, 
respectively. Expanse, 25 mm. 

Type, — ^Male, No. 18203, U.S.N.M.; Zacualpan, Mexico, August, 
1913 (R. Mailer). 

Genus COENOCHARIS Hulst. 

COBNOCHARIS CORNIFROMS, new •peetoik 

Front with a large conical protuberance with a short tooth beneath 
it. Fore wing gray along costa, the rest more ocherous gray, all 
strewn with dark atoms, slightly streaked toward apex; lines obso- 
lete; discal dot round, black. Hind wing ocherous gray, broadly 
fuscous over apex, narrower on margin below; discal dot round, 
fuscous. Expanse, 32 mm. 

Type. — Male, No. 18204, U.S,N.M.; Sierra de (hierrero, Mexico, 
June, 1913 (R. Mailer). 

Family COCm JDIIDAE. 

ZAPARASA, new genus. 

Fore wing with veins 3 to 5 separate, 6 from the middle of the cell, 
obsolescent at base, 7 and 8 stalked, 9 absent, 10 and 11 on the cell. 
Hmd wing with all the veins present, normal. Antennes of male 
bipectinated to three-fourths, the tip simple. Hind tibiae with 
apical spurs only. 

Type of {he genm, — Zaparasa sylvia, new species. 

ZAPARASA SYLVIA, new ipectot. 

Head and thorax green; abdomen ocher-brown. Fore wing green, 
becoming yellow toward costa; a wide triangular light-brown patch 
on costa from near base to middle, crossing the cell to vein 2; a light- 
brown outer border, incised subcos tally and more deeply at veins 
4-6. Hind wing pale cream color. Expanse, 21 nun. 

Type, — ^Male, No. 16601, U.S.N.M.; Zacualpan, Mexico, July, 
1913 (R. Mailer). 
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Genus METRAGA Walker. 

BCBTRAGA COSmUfBA, new tpectot. 

Fore wing dark bronzy brown; a slender silvery line subbasally 
to median vein, running out along vein 2; a costo-subapioal bent 
silvery line, followed by rusty yellow; discal area shining, preceded 
and followed by black shade lines; discal dot black, elongate, incon- 
spicuous; a marginal whitish line with dentations at the veins. 
Hind wing yellowish, overspread with brown in the male, brown in 
the female; fringe touched with dark brown at tomus. Expanse, 
male, 19 mm; female, 30 mm. 

Cotypes , — One male, two females, No. 16502, IJ.S.N.M.; male, 
Teapa, Tabasco, Mexico, January, 1913 (R. Mixller); female, Coate- 
pec, Mexico, October, 1910 (R. Moller); female, Orizaba, Mexico 
(Schaus collection). 

Family LACOSOMIDAE. 

Genus CICINNUS Blanchard. 

CICmNUS CHABAUDI, nawtpMiet. 

Violaceous gray, thickly irrorated with coarse black scales, the 
margins of both wings smooth olive gray without irrorations; two 
purplish subparallel lines running across both wings, the outer more 
distinct on hind wing than inner, on fore wing bent at an angle at 
vein 7, but obscure; a little fiery reddish on hind wing below outer 
line; discal dot on fore wing purplish, followed by a white space.. 
Expanse, 50 mm. 

- Male, No. 16503, U.SJT.M.; Zacualpan, Mexico, June, 
1913 (R. Muller). 

Named for Mr. Alfredo Chabaud, who collected the species. 

Family THYRIDIDAE. 

COSMOTHYRIS, new genus. 

Palpi short, porreot, hardly exceeding the front; fore wing with 
veins 2-11 from the cell, 6-7 from a point at apex of cell, 9 and 10 
well removed from apex; cell closed; hind wing with veins 2-7 from 
the cell, cell closed, vein 5 from near lower angle; wings triangular, 
elongate, margins entire. 

Type of germs. — Cosmothyris matgareUa, new species. 

COSMOTRYIUS MAROARXTTA, tww 

Pale stramineous; strigSB brown, tran8verse.and evenly distributed; 
a central brown band on both wings, either uniform and a little 
floxuous or, on fore wing, constricted and broken centrally and on 
bind wing attenuated toward margin. Expanse, 21 mm. 

Cb^yjPM.-— Male and female. No. 16504, U.S.N.M.; Cuernavaca, 
Mexico, June, .1906 (W. Schaus); Zacualpan, Mexico, May, 1913 
CR. Mfdler). 
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Family PYRAIJDAE. 

Sui>fltmti7 FVB^tremzTAa]. 

Genua EDIA Dyar. 

BDIA EXTRAUKSA, new tpedee. 

Blackish gray, the veins finely lined in whitish; outer line whitish, 
curved, close to the margin at apex, but running to near middle of 
wing on inner margin, followed by a dark line. Hind wing fuscous. 
Expanse, 14 mm. 

Male, No. 16483, U.S.N,M.; Tehaucan, Mexico, Septem- 
ber, 1913 (R. Muller). 

Close to Edia helialis Druce (Pionea helialis Druce'), but without 
yellowish ground, the outer line single. I have identified as helialis 
Druce specimens from Colorado* which agree with Druce's figure 
of the type from Amula, Guerrero, Mexico, but I have not had Mexi- 
can specimens for comparison. Two other species of Edia will have 
synonymy as follows: 

EDIA HSUANTHIALES Murtfeldt. 

Titanio helianthialeg MvTtTVELDTt Can. Ent., vol. 29, 1897, p. 71. 

Pionea thyanalis Druce, Biol. C/ent.-Amer., Lep. Het., vol. 2, 1899, p. 667. 

EDIA BIDENTAIIS Barnef and McDonnwifh. 

Cynaeda ftwfentoZw Barnes and MoDunnough, Cont. Nat. Hist. Lep. North Amer., 
vol. 1, pt. 6, 1912, p. 33. 

Edia microstagma Dyar, Proc. U. 8. Nat. Mus., vol. 44, 1913, p. 320. 

Genus L.1POCOSMA Lederer. 

UPOCOSMA ILLOSALXS. naw apadaa. 

Dark brown, thickly irrorate on a pale straw-colored ground, dark 
in fresh specimens, the marks obscured, lighter in old ones and the 
markings then more relieved. Lines single, dark, the inner curved, 
the outer cuiwed to vein 2, then again below; a quadrate discal patch 
of two opposed cusps, filled in between by dark color; a whitish spot 
beyond, distinct in fresh specimens; a dark terminal line. Hind wing 
pale at the base, shaded with dark brown outwardly in the middle; an 
outer curved dark brown line; a terminal dark linje; a dark ray on 
submedian fold, interrupted by a white dot. Expanse, 15 mm. 

Cotypes.— Fom specimens. No. 16462, U.S.N.M.; Tehuaoan, Mex- 
ico, April, 1913 (R. Mtlller). 

Genus SYNGAMIA Guenee. 

STNOAAffXA FLOREPICTA. atw tpMiM. 

Rose-pink with pale yellow patches edged by dark lines; fore wing 
with a small hyaline-white spot near base of cell; a double yellow 

* Biol. OBiit.-Anwr., Lep. Het., vol. 2, 1890, p. 887. 

I PiDO. U. S. Nat. Hue., voL 25, 1002, p. 807. 
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patch, half on costa beyond end of cdl, the other portion on iipier 
margin, entering cell, and not quite touching the outer portion. Hind 
wing with a broad median band, widening in its central third, leaving 
a narrow rose-pink margin; a white-hyaline spot in cell. Expanse, 
18 mm. 

Type. — No. 16453, U.S.N.M.; Cerritos, San Luis Potosi, Mexico, 
August, 1911 (R. MilUer). 

Genus BOCCHORIS Moore. 

BOCCHOatS MW veelM. 

White, with a faint ocher tint, marked With broad anastomosing 
dark brown lines; fore wing with costal fourth brown, followed by 
five scattered dots; an oblique band near base; iimer band roundbdly 
furcate on subcosta, straight below; outer band starting on middle 
of iimer mar^n, touching the elliptical, open-centered reniform, 
reflexed to submarginal line, incurved, touching the submarginal 
t^;ain subapically ; submarginal line with two bars to join the terminal 
line. Hind wing with straight, broad mesial band; outer line also 
straight, joining the submarginal near vein 2; submarginal line with 
two bars to the outer line as on fore wing. Expanse, 19 mm. 

Cotypea. — ^Two specimens. No. 16454, U.S.N.M.; Tehuacan, Mexico, 
August and October, 1910 (R. MflUer)'. 

Genus CI-INIODES Guen4e. 

CUmODBS MOSSAUS, mw vadM. 

White; fore wing with a large brown patch covering cell and extend- 
ing a little below and beyond it, leaving a small lunate spot at end of 
cell; a broad submarginal band of light blue-gray, reaching apex, 
bent on vein 1 ; a marginal brown band, which touches the gray band 
above and overlaps it a little, producing a deeper color; a row of ter- 
minal black dots. Hind wing translucent white, with terminal black 
dots cohtrally ; fringe opaque white. Expanse, 35 mm. 

Type. — No. 16455, U.S.N.M.; Tehuacan, Mexico, June, 1910 
(R. MflUer). 

Gsnus PIL.OCROC1S Ledever. 

HLOCKOCIS COlU, OMTipMlM. 

Palpi broadly scaled, the third joint appressed, first and half of 
second joints white below. Blackish with violaceous reflection; 
lines blackish, the outer bordered with whitish, excurved over the 
discocellulars, retracted below the end of the cell; discal mark black, 
lunate. Fringe of hind wing white outwardly. Expanse, 30 mm. 

Type. — Male, No. 16458, U.S.N.M.; Oiisaba, Mexico, October, 1907 
(R. Mflller). 

Male with a costal fold at base of fore wing, without projecting hairs, 
like P. rqmenkdie Lederer in coloration, but only the outer line 
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whitish edged and that indisUncUj so. A female from Trinidad is 
Eke' the male. Another female from Trinidad and three from Orizaba 
and Tehuacan, Mexico, are less distinctly marked, the whitish border 
of the outer line being lacking on both wings. 

Genus ISCHNUROES Lederer. 

ISCHIWKOSS CHROMOPraLA, MWIJMCto*. 

Fore wing yellow, marked with pink; a band on basal third of costa, 
becoming powdery centrally; a round spot in cell; reniform largo, 
pink, joined to costa and to the projection of outer border; terminal 
border pink, joined along costa to a trace of subterminal lino, crenu- 
late within, joined to a bar rising from before tomus. Terminal third 
of abdomen pink. Expanse, 17-20 mm. 

Cotypes . — ^Three females, No. 16512, U.S.N.M.; Tehuacan, Mexico, 
July, 1909 and 1913 (R. Mtlller). 

Near 7. perp^hralis Hampson, but differing in markings and with- 
out pink on hind wing. 

Genus DIASEMIA Cuen^e. 

DIASBMIA PARTICOLOR, IMW WMiM. 

Straw yellow; fore wing with reddish brown shadings at base; 
reniform fused in a purple shade that occupies most of the area beyond 
the outer Ene; terminal area narrowly yellow, widening subapicaUy 
and narrowed centrally; outer line red-brown above, where the purple 
shading is incomplete, faint below, appearing as if looped up over the 
reniform, then nearly straight and perpendicular to margin. Hind 
wing of the same light yeUow; a laige purple cloud at apex; smaUer 
clouds at tomus and following it submaiginally ; a minute discal dot, 
followed by a streak across inner area. Expanse, 19 mm. 

Type. — ^Female, No. 16505, U.S.NJd.; Zacualpan, Mexico, July, 
1913 (R. Mtlller). 


Genus LIOPASIA MOschler. 

UOPASU MACnUnHBRlA. MW qaelM. 

Wood brown, sordid ; inner line obsolete, but its location followed 
by a black streak on submedian fold, below which a dark brown shade 
fills median space below the fold ; outer line obEque from costa, black, 
riender, joining a dark shade that fills the terminal ^pace between 
veins 3—6, then shown as obscure light flecks retiring very obEquely 
across vein 1 to the inner margin; an obEque dark streak from lower 
angle of cell to outer line along vein 3; terminal dots black, minute; 
a ]^t Ene in base of fringe and series of black spots at the ends of the 
veins. Hind wing sordid whitish, darker shaded about apex, fringe 
indistinctly spotted. Expanse, 30 mm. 


MA.S0B4. JISW LBPWOPTSBA FROM MEXICO— 895 

J)fpe. — ^Female, No. 16506, tJ.S.N.M.; Zacualpan, Mexico, May, 
1913 (R. MOUer). Also two worn females, Cueraavaoa, Mexico, 
April, 1912 (R. MOUer). 

This species seems nearest to Liopcuia, though there is no scale- 
tuft at anal angle of fore wing. 

Genus PHLYCTAENODES Guenee. 

PHLYCTAXirODBS PHtUXAUS, jum VKlM. 

Pale straw yellow, dusted with brown; lines very slender, brown; 
inner line oblique across cell, angled across submedian fold; outer line 
sharply dentate between the veins, exourved above, forming a sinus 
at vein 2 and a tooth outward on submedian fold; marginal brown 
shade dentate on the veins with slight preceding intervenular streaks; 
orbicTilar and roniform brown, solid; some brown powderii^ below 
reniform. Hind wing with a faint shaded discal dot; mesial line 
similar to outer lino of fore wing, not attaining the costa; tcrmen as 
on fore wing, the subterminal streaks shaded, forming a faint z^eg 
line. Expanse, 29 mm. 

Type. — Female, No. 16510, U.S.N.M.; .Zacualpan, Mexico, July, 
1913 (R. Mailer). 

Genus PIONEA Guen^e. 

PIONBA mSCOKOALIS. naw ipMlM. 

Dark brown, a slight yellow under tint showing especially about 
outer line; lines blackish, slender; inner line not reaching costa, 
wavy, upright; outer line broadly excurved, dentate between veins, 
forming a sinus at vein 2 and an angle on submedian fold; orbicular a 
dot; reniform lunate, black, solid; teriiainal line black, followed by a 
light line in base of fringe. Hing wing slightly bronzy, nearly as dark 
as fore wing; veins dark; a black point in center of cell; a smooth 
mesial line, nearly parallel to outer margin, excurved slightly over the 
discal venules; termen as on fore wing. Expanse, 28 mm. 

Type. — Male, No. 16511, U.S.N.M.; Zacualpan, Mexico, July, 
1913 (R. MQUer). 

Genua PYRAUSTA Schrank. 

PnUUSTA STBHIAUS. nnr fpaciwk 

Slender; fore wing pointed at apex, rather thinly scaled; vrin 10 
touching 9 at several points after ori^ but not actually anastomosing; 
straw yellow, brown irrorate; lines brown, rather thick; iimer line 
arcuate; outer line straight above to vein 2, runnii^ in thence to 
below 0^ and again straight to maigiu; orbicular a dot; reniform a 
double bar. Hind wing with a single line like the outer on fore wing. 
^xpeme, 18 mm. 

Type.—Utle, No. 16507, U.S.N.M.; Zacualpan, Mexico, May, 
1913 (R. Mailer). 
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PnumTA P08TAPXRTA. iiMripMiM. 

Gray, tinged with crimson; lines slender, dark; ixmer line dentate 
on vein 1; outer line excurved over cell, denticulate, running in 
below, making a shallow sinus below median vein and a little on vein 
1 ; restricted yellow patches before inner line, in cell and beyond outer 
line and a trace on termen and fringe; orbicular and reniform small, 
dark; a terminal dark line. Hind wing whitish; an erect gray line 
across disk from near end of vein 2 to middle of costa, before which 
the veins and discal dot are lightly gray; beyond it a clear space; a 
gray ternunal border and darker line. Expanse, 20 nun. 

Type, — Male, No. 16508, U.S.N.M.; Mexico City, Mexico, October, 
1908 (R. Mttller). Also, three males and one female from the same 
place with additional data May, 1909 (R. Muller); one female, 
Oaxaca, Mexico (Schaus collection). 

FYRAUSTA DISSlMULAlfS, iMWipeclM. 

Yellow, ting^ with crimson; inner line straight; outer line 
smoothly excurved to vein 2, then straight; space between shaded 
with crimson-gray; apex clouded with same color, sending down a 
straight submarginal band. Hind wing yellow, translucent, a mesial 
faint straight gray line and faint discal dot close to it; a nearly mar- 
ginal dark gray band, widening at apex; termen touched with crimson. 
Expanse, 20 nam. 

Type, — Female, No. 16609, U.S.N.M.; Mexico C'ity, Mexico, July, 
1913 (R. MttUer). 

Siibfamlly TrY-MFHTTLIN’-A.m. 

Genus CLUPEOSOMA Snellen. 

CLUPXOSOMA PSBtmom iMWfpedM. 

Fore wing straw-yellow, dusted with brown; lino^ brown, smooth; 
Bubbasal line slight, curved; inner line strongly angled on median 
vein to origin of vein 2, vein 2 and median vein beyond brovm, inclos- 
ing, with the outer line, a discolorous whitish space; orbicular a point 
or absent; reniform an arc; outer line strongly excurved opposite 
cell; a purplish cloud filling most of terminal area below vein 6. 
Hind wing whitish, straw-color at tip; some purplish on termen and 
fringe. Expanse, male, 18 mm.; female, 23 mm. 

Cotypes,— Two males, one female. No. 16613, U,S.N JM. ; Zacualpan, 
Mexico, July, 1913, and November, 1911 (R. MttUer). 

CXUPBOSOBiA SUrttSXAtB. sew epedet. 

Fore Wing whitish straw-color shaded and blotched with brown; 
subbasal line lost in brown mottlings; inner line bent at right-angles, 
^ the point at origin of vein 2; orbicular a dot; reniform an arc; outer 
line excurved above opposite cell, slightly flexuous, angled on vein 1 ; 
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veins brown lined ; subterminal line straight, rather broad, dark brown, 
bent below costa; subterminal space filled with brown shading except 
toward costa; terminal space forming a row of pale yellow spots by 
the brown veins and double terminal line. Hind wing straw-whitish; 
a very faint outer line; terminal fine double as on fore wing. Expanse, 
22 mm. 

Type. — Female, No. • 18210, U.S.N.M.; Mexiccr CJity, Mexicb, 
November, 1908 (R. MOller). Also three males and one female, 
Popocatepetl Park, Mexico, 8,000 feet, June, 1906 (W. Schaus), and 
one male, Iguala, Guerrero, Mexico, June, 1906 (W. Schaus). 

Genus STENIA GuenSe. 

STKIIIA BBirsrmCTAUS. mvipeeiM. 

Fore wing soiled white, shaded with brown from the costa down- 
ward and with blackish broadly over apex; lines blackish; the inner 
showing only below median vein; a point in cell and spot at end, 
below which latter is a wavy median band, the inner segment of the 
outer line ; outer line excurved over the discal venules, the connection 
to the inner segment along vein 2 very faint; a terminal row of small, 
well-separated dots. Hind wing whitish with a small discal dot, the 
outer line excurved over the discal nervules, only a trace of the 
oblique retracted portion; a blackish patch at apex. Expanse, 
15 mm. 

Type. — ^No. 16456, U.S.N.M.; Teapa, Tabasco, Mexico, October, 
1912 (R. MftUer). 

Subiamlly CBCR'S'SA.TTG-irrAXB. 

Genus GALASA Walker. 

OALASA UnVACTAUB, anr vkIm. 

Hind wing with vein 3 absent, 2 from the cell, 4 and 5 separate, closely 
approximatod at base. Fore wing with vein 3 from the cdl in the 
male or close to it, stalked in the female, vein 8 absent in the male. 
Male with two indentations on the costa, female with a single shallow 
emargination. Fore wing deep piuple, a little shining, uniform in the 
male, showing a little red tint on costa in female, especially on the 
basal lobe; linos nearly obsolete, consisting of rows of white points, 
curved, paralld, dividing the wing nearly evenly in thirds, more 
approximated in the male. Hind wing pale fuscous, darker and uni- 
form in the female, a little pale over the base and inner area in the 
male. Fringe of inner margin touched with dull crimson. Head 
roui^y sealed on vertex and dull ocher. Bbqjanse, male, 15 mm.; ci. 
female 18-17 mm. 

Chtypea. — One male, two females, No. 16255, U.S.NJli.; Jalapa, 
Mexico (Schaus collection); Misantla, Mexico, August, 1912 (R. 
MtkUer) ; Orizaba, Mexico (Schaus ooUeollon). 
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TIPPECOA, new genue. 

Fore wing with vein 2 from the cell, 3 to 5 stalked, 6 below apex of 
cell, 7 and 8 stalked, 9 and 10 absent, 11 anastomosing with 12. 
Hind wing with 2 from the cell, 3 and 5 stalked, 4 absent. Differs 
from XaiUippe in the loss of veins 9 and 10 of fore wing and 4 of hind 
wing. 

Type of (he genue. — Tippecoa infans, new species. 

itpPBCOA mrAHa mw cpMitt. 

Fore wing reddish ocher, the lines dark, shading centrally, making 
the median space appear darker than the rest of the wing, inner 
straight, outer incurved on submedian fold; a faint terminal dark 
line. Hind wing fuscous, fringe pale. Expanse, 1 1 mm. 

Type. — No. 16457, U.S.N.M.; Teapa, Tabasco, Mexico, December, 
1912 (R. Mailer). 

CROMARCHA, new genus. 

Pali slender, porrect, curved toward each other at tips, extending 
nearly twice the length of the head. Fore wing with vein 2 long 
before the angle of the cell, 3-5 stalked, 6-9 stalked, 10 absent, 11 
from the cell. Hind wing with 3 before the angle of the cell, 4-5 
stalked, 6-7 stalked, 7 anastomosing with 8. 

Type of the genus. — Oromarcha polyiata, now species. 

CROMARCHA POLVBATA, n«w VKlM. 

Fore whig cameous brown at base and along inner margin below 
the submedian fold to outer line; subbasal area gray with scattered 
black scales, forming a wide wedge ending in a point above the mar- 
gin near an angle thickly clothed with black scales; next a costal 
white wedge ending at submedian fold; discal area bright red-brown 
inwardly, purple-brown outwardly; a red streak above submedian 
fold and small purple reniform; outer line whitish, double, wavy, 
crossing the purple field; a subterminal white band, bent out below 
vein 6, narrowing to tomus; terminal space purple, red-brown at 
apex. Hind wing fuscous. Expanse, 20 mm. 

Type. — ^Male, No. 16516, U.S.NJd.; Tehuacan, Mexico, July, 1913 
(R. MtlUer). 

BALI D ARCH A, new genus. 

Palpi slender, porrect, curved toward each other at tips, extending 
nearly twice the length of the head. Fore wing with veins 2, 3 separ- 
ate, 4-5 shortly stalked, 6-9 stalked, 6 shortly so, 10 absent, II from 
the cell. Hind wing with 4-5 from a point, 6-7 stalked, 7 
ing with 8 shortly. 

Type of (he gewua. — BaUdarcha euis, new species. 
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BAUDARCHA CVIB, atm «pMlM. 

Whitish brown, sightly olivaceous, the rather narrow median space 
a shade darker, bounded by two faint, white, slender lines; faint 
traces of a subtonniual pale line. Hind wing pale fuscous tinted, a 
little darker about apex and margin. Expanse, 17 mm. 

Type, — ^Male, No. 16517, U.S.N.M.; Zacualpan, Mexico, July, 1918 
(R. Mtdler). 

ANEMOSELL.A, new genus. 

Palpi porrect, rostriform, downcurved, extending about three times 
the length of the head. Fore wing with veins 2 to 5 separate, 6-10 
stalked, 1 1 free. Hind wing with 3 before the angle of the cell, 4-5 
from a point, 6 from apex of cell, 7 anastomosing with 8. 

Type of the genua, — AnemoaeUa haaalia, new species. 

ANBMOSBLLA BASAUS, newtpMtot. 

Fore wing long, parallel sided, brownish gray, crossed by two white 
smooth parallel obUque lines ; basal space wide, dark brown ; a patch 
of dark brown at apex; discal spot gray. Hind wing grayish over 
pale straw-color, a dark cloud along submedian fold outwardly. 
Expanse, 25 mm. 

Type, — ^Female, No. 16514, U.S.N.M.; Zacualpan, Mexico, June 
1913 (R. Mailer). 

MVOLISA, new genus. 

Palpi thick, roughly scaled, slender at base, porrect, rostriform, 
downcurved, exceeding twice the length of the heacL; front with a 
sharp conical tuft. Fore wing with veins 2 to 5 separate, 7-9 stalked, 
10 and 1 1 on the coll. Hind wing with 2 to 5 separate, 6 from apex of 
cell, 7 and 8 anastomosing. Fore wing of male without tympanic 
vesicle. 

Type of (he gemba . — Myoliaa cJiaUinia, new species. 

MTOUSA CHATTmiS, new wfaeka. 

Pale creamy ocher; discal dot large, round, brown-black; costal 
edge narrowly brown-black; an oblique line straight across wing near 
the middle, red-brown, lightly traced but followed below by a spread- 
ing reddish shade; outer line very faint and fine, brown, flexuous, 
excurved opposite cell; a costo-subapical faint dark cloud. Hind 
wing soiled whitish with red-brown powdering about apex and margin. 
Expanse, 20 mm. 

Type, — ^Male, No. 16515, U.S.N.M.; Tehuacan, Mexico, October, 
1910 (R. MOUer). 

Subaunlly SCKOErO^OBXmAXQ. 

. ZABOBA, new genus. 

Palpi porrect, slightly thickened, straight and extending three 
times the length of the head. Fore wing with veins 2 and 3 close 
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together before the angle of the cell, 4-$ long-stalked, 6 from apex of 
cell, 7-9 stalked, 10 absent, 11 on the cell close to apex and curved at 
base. Hind wing with 2 before the angle of the cell, 3 and 6 approxi- 
mated at base, 4 absent, 6-7 stalked, 7 anastomosing with 8. 

Type of tile genus. — Zahoha pyraloides, new species. 

ZABOBA FTRALOmBB, MW «MlM. 

Fore wing grayish brown, a little more ocherous along costa and 
apex; lines blackish, somewhat diffiised; inner line in-angled in cell, 
followed by a round dot, excurved across submedian; outer line run- 
ning in a little to vein 5, then projected outward and denticulate over 
the nervules, inward a little across the submedian area; termen with 
denser dark irrorations. Hind wing brown-gray, without any ocher- 
ous; a faint dark mesial line, running in along submedian fold. 
Expanse, 23 mm. 

Type. — Female, No! 16518, U.S.N.M.; Zacualpan, Mexico, July, 
1913 (R. Mtdler). 

SCHACONTIA, new genus. 

Fore wing with veins 4 and 6 stalked; 6 and 7 stalked from below 
angle of cell; 8 to 10 stalked, 10 small or obsolete, 11 from the celL 
Hind wing with 3 near angle of cell, 4 and 5 stalked, 8 anastomosing 
with 7. Palpi porrect, slender, exceeding the front; front with 
conical prominence. 

Type of {he genus. — Sehaeonlia medal5a^haus.M 
scbacoutu rbpuca, mw ipmim. 

Fore wing dark olive brown at base, angled centrally; median 
area washed with white, shading to olive brown again before the 
outer line; this line whitish, shading outwardly, excurved on upper 
half nearly to outer maigin, then straight, angled on vein 1 and 
oblique to middle of inner margin. Hind wing soiled whitish, with 
curved fuscous submarginal line. Expanse, 19 mm. 

Type. — ^Female, No. 15484, U.SJ^Jd.; Orizaba, Mexico, March, 
1912 (R. Mliller). 

Similar to 8. medalha in color and pattern, but the dark basal space 
of fore wing smaller, the mediim wUtish area consequently wider. 

scBAcoiim cBAincsAUs nioM. 

Pionea ehantialiM Daucs, Biol. Cent.-Amer., Lep. Het., vol. 2, 1890, p. 607, pi. 101, 

fig. 8. 

Mr. Schaus sent me a specimen of 8. repiiea labelled "dumetaUs 
Druce,” but according to Druce’s figure and description, chaneaeUiM 
has the medial white area very narrow, almost a band. It will 
undoubtedly fall in this genus. 8. chanesidlis is from Ouatraiala. 

UcoMtar MMta Tmu. Anar. Xnt. Soo., rol. la ltM,> M. 
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Subfhmilr OKA.MBI£rAB:. 

Genus CUI«LADIA Moore. 

CCIXAOU BBXarBSSIfS.' IMW tpMlu. 

Fore wing silvery white; inner band ocher yellow, inwardly 
oblique, with spotted black edges; outer band of same color, from 
costa at outer fourth, touching the margin above middle, then 
curved to inner margin at outer fourth; terminal line blackish; 
fringe yellow; a small space of yellow at extreme base of wing. Hind 
wing pale fuscous. Expanse, 12 nun. 

Type. — ^Female, No. 16522, U.SJlJSi.; Orizaba, Mexico (Schaus 
collection). 

Genus UBIDA Walker. 

UBn>A snUCTAUS. newtpMlM. 

Male antemue pectinated. Fore wing with the costal area tff 
middle of cell dark brown, the rest gray; a white streak through the 
cril, fading out before termen; an ocher dash below median vein and 
along vein 2. Hind wing gray. Expanse, 28 mm. 

IVpc.— Male, No. 16520, U.S.Nid.; Zacualpan, Mexico, July, 
1913 (R. MttUer). 

Genus AROYRIA HUbner. 

AROTRIA StTFPOSlTA, iMW tpietot. 

Silvery white; fore wing with yellow and brown costal edge, 
widened centrally, again subapically and cleft; termen with brown- 
black line, the fringe ocher; inner margin with yellow and brown 
edge, widened triangularly centrally. Head and dorsal stripe on 
thorax yellow-brown. Expanse, 20 mm. 

Ootypes . — Three females, No. 16521, U.S.N.M.; Orizaba, Mexico 
(Schaus collection), and September, 1909 (R. Mhller). Also one 
male, four females, Jalapa, Mexico (Schaus collection). 

Genus CRAMBUS Fabricius. 

CBAUBUS AUTOTOZSIXUS, mw ipMlw. 

Fore wing with vein 11 anastomosing with 12; hind wing with 
4-5 shortly stalked, the outer margin slightly excavated below apex. 
Dark gray, submetallic; some black specks at base and .about end 
of median vein; median and outer lines brown, curved, parallel; 
three black dots on the margin at middle and two white ones above; 
a terminal silver line seen in oblique light. Hind wing pale fuscous. 
Expanse, 21 mm. 

Ootypes.— Two females, No. 18205, U.S.N.M.; Tehuacan, Mexico, _ 
September, 1913 (R. Mtlller). 

84W8*— Proc.N.M.ToW7— 14 26 
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DBUTBROL.ZA, n«w genus. 

Fore ’wing with vem 2 before the angle of the cell, 3 close to the 
'angle, 4-5 stalked, 6 before apex of cell, 7-9 stalked, 10 and 11 on 
the cell, free. Hind wing with 2 near middle of cell, 3 before the 
angle, 4-6 stalked, 6 from apex of cell, far from 8, 7-8 stalked beyond 
cell. Palpi porrect, downcurvod, extending twice the length of the 
head; front with a conical prominence. Fore wing with the apical 
area produced to a rounded prominence. 

Type of the genua. — Deuterolia nipis, new species. 

DBUTSROLIA NIPIS, new sp«ctot. 

Fore wing dark purplish gray; inner line beyond the middle, 
brown, curved, irregularly flexuous centrally; outer line near the 
margin; apex brown, cut off obliquely by the whitish, brown-edged 
upper segment of the outer line and crossed by a fine white line; 
margin below the incisure white with two black dashes, the line 
before it fine, white, dentate. Hind wing dark fuscous. Expanse, 
22-24 mm. 

Cotypea. — Two females. No. 18206, U.S.N.M.; Sierra de Guerrero, 
Mexico, July, 1913 (R. Moller). 

EUPAROLIA, new genus. 

Fore wing with vein 2 near the middle of the cell, 3-5 stalked, 6 
below the apex, 7-10 stalked, 11 curved, free. Hind wing with 2 
near the middle of the cell, 3 shortly stalked with 4-5, the stem of 6 
in the cell is far from 8, 6 arising above it but still remote from 8, 
7-8 stalked beyond end of cell. Front with a conical prominence; 
fore wing with the apical area produced to a rounded prominence. 

Type of the genua. — Bkparolia nipimidalia, new species. 

SUPASOtU mronPAUS, imw apaclei. 

Markings very much as in D. nipia, described above; outer line 
and apical white streak coarser; black spots on margin farther down 
near tomus. Expanse, 21 mm. 

Type. — ^Female, No. 18207, U.S.N.M.; Sierra de Guerrero, Mexico, 
July, 1913 (R. M^lor). 

Subfiuntly P-S'XUkXJnrA.B. 

Genus MAPBTA Walker. 

MAPBTA OMPBEraORA. MW WMlM. 

Fore wing broad, the apex rectangular; pale green with two whitish 
lines and the inner margin whitish; inner line straight, oblique; outer 
line curved, nearly touching the inner line on the margin; a small 
black discal dot. Hind wii^ orange ocher. Head and thorax green; 
abdomen orange-ocher. Expanse, 25 mm. 

T^pe. — ^Female, No. 16519, U.S.NM.; Zacualpan, Mexico, July, 
J913 (R. MttUer). 
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SubfiMnilr XJFIX^A.SOBUXM'AJB:. 

Oenus POCOCERA Zeller. 

FOCOCBRA (WAlfDA) VAHDBLLA, MW ipwlM. 

Fore wing dark gray; a line of raised black scales forming an 
oblique zigzag across wing; inner line oblique, whitish, straight, 
edged with black on both sides; a row of raised scales beyond it on 
costa; a short row in the lower part of the disk; outer line whitish, 
excurved mesially, edged with a subden tate black broken line within; 
a slender terminal black line, indistinctly broken on the veins. 
Hind wing pale yellowish in the male, with terminal dark line; 
slightly shaded with fuscous outwardly in the female. Expanse, 22 
to 26 mm. 

Cotypes . — Two males, four females, No. 15485, U.S.N.M.; Tehuacan, 
Mexico, July, 1912, August, 1910 and 1911, September, 1911 (R. 
Milller); Cerritos, San Luis Potosi, Mexico, Axigust, 1911 (R. Mdller). 

Resembles P. varietta Ragonot, but is larger and darker. 

SubAimily FK'X'Cia'mAH!. 

Oenus HOMALOPALPIA Dyar. 

ROMAIX>PAI.PU SUTHiOBS. mwipwlaa. 

Male antennee with a notch in the side of the basal joint, the flagel- 
lum simple. Fore wing dai’k gray at the base, followed by a line of 
somewhat raised black scales; following area reddish to the oblique, 
broad, whitish inner line, straight except for a slight bend at sub- 
median; a dark gray shade following, gradually paling to a whitish 
area about the double dark discal spot; apex dark, the outer line 
cutting it obliquely, pale, indistinct below. Hind wing translucent 
whitish without fuscous shade. Expanse, 18 mm. 

Type. — Male, No. 16461, 11.S.N.M.; Orizaba, Mexico (Schaus 
collection). 

Oenus FUNDELLA Zeller. 

FUllDStLA AHXMORA. MW ipMlM. 

Fore wing light gray, the lines whitish, obscuee; the most con- 
spicuous marking is the dark linings on the discal venules cut by the 
outer line; inner line strongly oblique, with an irregularity at median 
veui; cell pale, outlined by dark veins; terminal dots blabk, small. 
Hind wing translucent, soUed whitish, the fringe dark at apex; swol- 
len area along inner margin sordid ocherous. Expanse, 11 mm. 

Type. — ^Male, No. 16459, U.S.N.M.;, Orizaba, Mexico (Schaus col- 
lection). 

Larger than pethicens Zeller, more robust, the male with a large 
tuft of curved black hair on front side oMore tibia, entirely wanting 
in jwSucena. 
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Genus MYELOJ^ HUbner. 

MTBLOtB ymmPAMM, aBwmcIm. 

Costa gray-white; inner area broadly pale brownish; inner line 
black, broad, curved a little and widening to median vein where it is 
sharply cut off and continued to margin by a faint brown shade; 
discal dots black, separate; median vein outwardly, with veins 2, 3, 
and 4, distinctly block-lined to outer line; a slight shade from cell 
down to margin near middle; outer line far out, in-angled opposite 
cell, double, pale filled, narrowly followed by black at costa; terminal 
space faintly blackish streaked on the veins; terminal dots small, 
distinct. Hind wmg translucent soiled whitish, veins darker, margin 
fuscous shaded; fringe pale with faint dark interline. Expanse, 
male, 16 mm.; female, 19 mm. 

Cotypes, — ^Male and female. No. 38208,“ U.S.N.M,; male, Oaxaca, 
Mexico (Schaus collection); female, Hermosillo, Mexico, bred from 
orange, November 2, 1913 (R. S. Woglum). 

Sir Q. F. Hampson has determined the male as Myelois solitella 
Zeller, but after studying Zeller’s description and figure and Ragonot’s 
redescription of that Colombian species, I feel satisfied that it is not 
the one before me. The present species is close to Jf. transitella 
Walker, but differs most m the dark lines on the discal nervules. 

Genus CABIMA Dyar. 

CABXMA MOCHLOVBLBPS, MW iptctot. 

Fore wing soft gray, the veins lined with black, most distinctly 
around the end of the ceil and the veins close to their origins there- 
from; an enlargement at base of veins 4-5 represents the discal spot; 
a brown shade through the center of the wing, cut off sharply and a 
little obliquely through the center of the cell; ordinary lines absent; 
subterminal line far from the margin, whitish, denticulate, slightly 
curved. Hind wing translucent whitish, the veins narrowly, costa 
and terminal line writh its duplication in the fringe fuscous. Expanse, 
30 mm. 

Type. — ^Male, No. 18209, U.S.N.M.; Zacualpan, Mexico, August, 
1913 (R. MttUer). 

Genus MEGASIS Guan4e. 

MBOASIS FUnCTBIXA, 

light gray, slightly rufous through the cell; inner line of three dis- 
tinct dots on costa, median and vein 1 ; outer line of numerous streaks 
on the veins, confluent at costa and followed there by whitish; discal 
dot faintly indicated. Hind wing broad, pale piouse gray, the long 
fringes concolorous, but a dark terminal line as on forewing. Expanse, 
27 mm. • 

Type. — No. 16462, U.S.N.M.; Tehuacan, Mexico, September, 1911 
(R. MfiUer). 
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Another specimen is labeled “ Zophodia inortdla Rag.” in the hand- 
writing of the late Herbert Dmce, but this species can have no relation 
with Ragonot’s Zophodia inomaUHa, as it differs markedly in vena- 
tion, though somewhat similar superficially. 

Genus HYPSIPYLA Ragonot. 

HTPSimA CHABBIXA, new tpcciM. 

Similar to H. gromdeUa Zeller, the markings less diversified, the 
veins simply and distinctly lined in black, not conspicuously blotched 
or streaked; outler line simple, pale, cutting the black veins, drawn 
in a little below vein 2, but not at all dentate; pale median area re- 
duced nearly to obliteration, showing as slight yellow mottlings in 
submedian space; reddish area foUowing indistinct; terminal dots 
nearly forming a line. Expanse, 32-34 mm. 

Cotypea . — Three males. No. 16460, U.S.N.M.; Cordoba, Mexico, 
February, 1908 (F. Knab); Orizaba, Mexico, September, 1908 
(R. MOUer). 

MILGRIXIA, new genus. 

Fore wing with veins 2 and 3 close together and parallel before the 
angle of the cell, 4-5 shortly stalked, 6 below angle of cell, 8-9 stalked, 
10 free b^ore the apex of the cell, 11 on the ceU. Hind wing with the 
cell rather short, vein 2 before the angle, 3 and 5 long-stalked with 4, 
3 joined to the stem for a considerable distance, 6 joined to 7-8, which 
anastomose, but leave 7 and 8 rather long and subparallel. Front 
with a large scaly tuft; labial palpi upturned above vertex, not 
appressed to the front; maxillary palpi simple, scaly. Male anten- 
nsB with long cilia in two rows, basal joint with two short projections, 
one vertical, one lateral. A subbasal scale-ridge on fore wing. 

Type of the genua . — Mildrixia constituHomUa, new species. 

Mn.DKixiA coirarntmoinaxA. nawapMiN. 

Fore wing stone-gray, the subbasal scale ridge black, reaching to 
subcosta, preceded by a whitish line; an indistinct outward doubling 
dark shade; discal dots black, separated, the lower one followed by a 
little white, then some black scales; outer line denticulate, pale, dark 
edged on both sides; terminal dots subconfluent in the male. Hind 
wing whitish, pearly, translucent, costa and double terminal line gray. 
Expanse, 19-22 nun. 

Cotypea . — ^Male and female, No. 16470, U.S.N.M.; Jalapa, Mexico 
(Schaus collection). 

PSBUDODIVONA, new genus. 

Fore wing with veins 2 and 3 rather dose and itear the an^e of the 
cell, 4-6 st^ed, 6 below the upper angle, ft-lO stalked, 11 from the 
cell. EBhd wing with vein 2 long before the anj^e of the cell, 3 nearly 
opposite the cross vein, separated from it, 4-5 long stalked, 6 from 
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apex of cell, 7 anastomosing with 8 nearfy to apex. Maxillary palpi 
tUoldy filiform, porreot, dktinot; labial palpi densely scaly, poireot, 
slightly oblique, the third joint short, a little defiexed. Male an- 
tennse smooth, ciliate. 

Type of ihe genua. — Paeudodmma commenaetta, new species. 

PSBUOODtVOHA COMMXN8BLLA, nawitMlW. 

Fore wing with the costa grayish white, broadly; a vinous-blaok 
patch near base; inner area broadly vinous-brown, shaded neariy 
to median vein and vein 2, cut broadly by the inner line, which is of 
the pale ground color, and bent on submedian; a black bar on median 
vein beyond; veins outwardly dotted and streaked with black, out 
by the outer line, faintly, except on costa, where the line is bordered 
with black on both sides; terminal dots large, nearly confluent. 
Hind wing pale grayish, semitranslucent, costa and veins darker. 
Eixpanse, 19-21 mm. 

Cotypea , — ^Three males. No. 16463, TJ.S.N.M.; Jalapa and Orizaba, 
Mexico (Sohaus collection). 

Resembles Zophodia dryopetta Schaus very closely in markings. 
One specimen is labeled " Vitula edmandaii Pack.” in Sir G. F. 
Hampson’s writing and on another is the same name in Mr. Schaus’s 
hand; but this determination is extremely wild and must be due to 
some mistake. 

Genus ANCYLOSTOMIA Ragonot. 

ARCXLOSTOMU ASOYKOPBLBPS, iMwapMlM. 

Fore wing oameous white along costa, base of imier area and be- 
yond cell; a broad band of red-brown shaded with blackish, from 
base to apex, through the cell; a broad area of the same color about 
tomus; a silvery line along median vein and base of vein 5 with one 
black dot at end of cell; traces of a similar marking on vein 1, with 
a dot; terminal dots black, minute; fringe red-purple. Hind wing 
whitish, the veins streaked with brown; termen shaded with fuscous 
in the female. Expanse, 20-24 mm. 

Cotypea . — One male, two females. No. 16464, U.S.N.M.; Orizaba, 
Mexico (Schaus collection); Cuemevaca, Mexico, July, 1906 (W. 
Schaus); Orizaba, Mexico, August, 1911 (R. MOller). 

CACTOBROSIS, new genus. 

F(»e wing long and narrow; veins 2 and 3 before the end of the 
oell, 4 and 6 stalked, 6 below the apex of the cell, straight, 8 and 9 
long-stalked, 10 and 11 on the cell. Hind wing with the cell reaching 
to the middle the wing, vein 2 before its end, 4 absent, 3 and 5 
stalked, 6 from the apex of the eell, 7 and 8 anastomosing, but well 
marked at apex. Labial palpi upturned, smooth, (^lindrioal. 
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slightly angled by scales at the joints. Maxillary palpi small, fOli- 
form. 

T)fpe of ^ genus. — Oaetolrosia dongaietta Hampson.* 


KKT TO 8PBCIXS. 

MUe anteniuB pectfnated femalddit Hulst. 

Male antennae serrate and fasciculate. 

Male smaller, gray, the fore wing with two pale lines eUmgatetta Hampsoa. 


Male larger, luteous on disk of fore wing, with large black spots on the veins, 

macuiyera Dyar. 

CACTOBROSI8 rXRHALDAUS Hutat. 

Melilara fenmWalis Hulst, Trans. Amer. Ent. Soe., vol. 13, 1886, p. 163. 

Ewophera giganUlla Raqonot, Nouv. Gen. Sp. Phyc. et Gall., 1888, p. 32. 

Eonora einerella Hulst, Joum. N. Y. Ent. Soc., vol. 8, 1901, p. 223. 

Melitara/emaldali» Dtab, Proc. Ent. Soc. Wash., vol. 7, 1905, p. 36. 

CACTOBKOSIS BIACUUnOtA. new spedts. 

Fore wing gray with luteous tint over the submedian area; lines 
obsolete, broadly indicated by absence of black linings and powder- 
ings; irregular streaks on the veins except on termen, forming con- 
spicuous spots in two rows across the wing on each side of the inner 
line area; a mark in end of cell, doudod; outer line entirely lost; 
some black streaks preceding its position. Hind wing translucent 
white. Expanse, 36 mm. 

Type. — ^Male, No. 16466, U.S.N.M.; Oaxaca, Mexico (Schaus 
collection) 

CACTOBBOSIS lOIfOlFEinfBLLA HuapMo. 

Euzophera lonyipmnella Dbucb, Biol. Cent.>Amer., Lep. Het., vol. 2, 1896, p. 285 
(rumen nxedum). 

Bkuophera Umgipennella Hampbon, Romanoff Mem., vol. 8, 1901, p. 62. 

My specimens are exactly like the females of dongateUa Hampson, 
only larger (dongatdla female expands 30-32 mm.; longipenndla, 
36-39 mm.). The two names probably refer to one species, but 
males must be seen for certainty. 

CACTOBBOSIS mSIOirATKLLA. new ««clM. 

Fore wing soft gray without transverse black markings; the ordi- 
nary lines show as faintly paler shades, broad, diffuse, obscure, the 
outer showing a central stout tooth; veins slightly lined in blacldsh, 
the submedian fold rather conspicuously so. !l^d wing whitish,' 
with fuscous veins at apex, terminal line and line in the fringe. 
Expanse, 37-40 mm. 

Cotypes , — ^Two females. No. 16466, U.S.N.M.; Oaxaca, Meidoo 
(Schaus Collection). 


i Maodna HftmpMn, Romanoff Ifem., voL 8, 1001, p. 900. 
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Genus YOSEMITIA Ragonot. 

roSEMRlA lUDACTtCA, amraaaM. 

Fore wing gray, faintly cameous, the costal half white with lon|^- 
tudinal lines of black dustmgs; a streak near center of costa; diseal 
dot single, black, rounded ; outer line distinct, black, double, dentate, 
fainter below and parallel to the maigin. Hind wing whitish, 
translucent, broadly pale gray shaded at the apex. Expanse, 20 mm. 

Cotypes . — Male and female. No. 16467, U.S.N.M.; Tehuacan, Mex- 
ico, May and June, 1913 (R. MilUer). 

Near Y. graddla Hulst, but much more slender and ddicate in 
build. 

Genus VITUl-A Ragonot. 

VITULA HALACSIXA, ntw ipadaf. 

Light gray, the costa white to the cell; discal dots blackish, faint; 
outer line slight, oblique, white, with gray edges, situated close to the 
margin; a purple-black line on basal third of costa, ending in a small 
angle with a tuft below. Hind wing whitish, gray on costa and ter- 
men. Expanse, 10 mm. 

Type. — ^Male, No. 16468, U.S.N,M.; Tehuacan, Mexico, May, 1911 
(R. MOller). 

MOODNOPSIS, new genus. 

Venation of Moodna except that veins 8 and 9 of fore wing and 
7 and 8 of hind wing are still distinct, not coincident. Hind wing with 
seven veins; 8-9 of fore wing stalked; 2 before angle of cell; labial 
palpi porrect; veins 4-6 of fore wing stalked; labial palpi slender, 
compressed, over twice as long as head; cell of hind wing moderate, 
less than half the length of the wing, veins 4 and 6 separate. 

Type of the gemis. — Moodnopsis decipiens, new species. 

Moonnopsu dbcikbrs, mwipmim. 

Dark gray, obscurely marked ; a broad dark band for inner line, 
oblique, slightly irregular but indistinct; discal dot double, generally 
separated ; outer lino defined by interrupted dark streaks on the veins, 
itself of the ground color, the wing slightly tinged with purplish, 
especially outwardly; terminal dark powdering; fringe with a pale 
line at base. Hind wing pale fuscous, with dark terminal line and 
pale one at base of fringe ; fringe gray. Expanse, 28 mm. 

Catypes . — ^Two females. No. 16469, U.S.N.M.; Orizaba, Mexico 
(Schaus collection) . 

The specimens were identified as Ephestui Tcuehmi^, 2^11ner, which 
I have also from Orizaba, but the resemblance is only superficial. 
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Genus AURORA Ragonot 

AUROBA DOdDUmiA. an ipMlM. 

Fore wing gray-white on costal half, irrorated with darker, the 
inner half cameous gray; colors divided by a white lino along median' 
van, edged with blackish below, especially in submedian fold, diffused 
and fading beyond vein 2. Hind wing pale fuscous tinted. Expanse, 
21 mm. 

Type. — Female, No. 16523, U.S.N.M.; Tehuacan, Mexico, Sep- 
tember, 1912 (R. Mailer). 

Genus BANDERA, Ragonot. 

BARDKRA BOMIOTXS, MW ffMlM. 

Fore wing gray-white on costal half, whiter in the cell, the inner 
half cameous gray; colors divided by a white line along median vein, 
edged with black below along submedian fold as far as origin of vein ii. 
Hind wing pale fuscous. Expanse, 16 mm. 

Type. — Female, No. 16524, U.S.N.M.; Oaxaca, Mexico (Schaus 
collection). 

On one wing vein 5 is present, very short and close to the margin, 
but 1 regard this as an abnormality. 





LUTORAL MARINE MOLLUSKS OP CHINCOTEAGUB 
ISLAND, VIRGINIA. 


By John B. Hkndbbson and Paltl Babtsoh, 

OJ Ae United State* National Mtuetm. 

INTRODUCTION. 

During Julj, 1913, the writers made a short trip to Chincoteague, 
on the Atlantic shore of Accomac County, Virginia, for the purpose 
of ascertaining the local marine fauna. Owing to the inaccessibility 
of this strip of coast, generally known as the “Eastern Shore,” 
collectors seem to have n^lectod it. At all events, there appear to 
be but few records and no critical lists published of the shallow water 
shells from any locality between Cape May, New Jersey, and Beaufort, 
North Carolina. Our chief desire was to find out of just what ele- 
ments the molluscan fauna consisted — to see how many, if any, 
apecies of southern range lapped over from Hatteras, and what 
xmrthern species still persisted in this faunal area. We were happy 
in our somewhat haphazard choice of a locality for we encountered 
at Chincoteague a greater variety of stations than likely can be found 
at any other one point along tiliis section of the coast. There are, 
first, the interior sounds of very considerable extent. These are 
very shallow (4 to 12 feet), more or less thickly sown with oyster 
beds and with patches of eel grass, the bottom ranging from hard 
sand through varying degrees of hard clay to soft mud. Second, we 
found the rmusual featmre of a bight or protected cove formed by 
the southward drift at the southern end of Assateague Island, pro- 
tected from heavy wave action by a long, curved sand spit. This 
bight has a soft mud bottom, with a temperature possibly 8° less 
than that of the open sea, The mud which we brought up with the 
dredge seemed almost icy to the touch. This condition is probably 
produced by cold springs seeping through the floor of the bight. 
This colder water of the bight yielded to our dredge Yoldia limatiila, 
large and fine, and Nucula proxiina, whereas just around the pro- 
tective spit of sand, on the ocean side, we found dead Terebras of 
two speoits, some young Buayeon perveraa and a valve of Cardium 
rohuatum, a somewhat startling association of species. Then, lastly, ‘ 
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we liad the open eea, which h^ piesumably differs in no manner 
from other open-sea stations along the 200 miles or more of this 
coast. The Iwttom drops off very gradually to the edge of the con- 
tinental shelf, some 75 or 100 miles out. 

The open-sea stations we occupied were, as might be expected, 
very poor. The smooth, hard sand bottom seemed almost barren 
of life, and the softer patches that we explored contained only many 
dead shells — mostly small bivalves. We should admit, however, 
that our work in the open sea was scarcely a good test, although wo 
made probably 20 hatds from the shore out some 4 or 5 miles, but 
the chart soimdings indicated some more promising areas of pebbly 
bottom a few miles beyond what we considered the safety zone for 
a small motor boat. 

The inner waters of the sound we found imexpectedly rich in 
molluscan life, the species, for the most part, not having been taken 
outside or in the bight. 

We spent but two full working days, and were fortunate in securing 
an excellent boat and obliging skipper. The material has been 
identified with great care, all the critical species having been sub- 
jected to the most rigorous investigation. The following is the list 
of omr catch: 

LIST OP SPECIES COLLECTED. 

OSTSSA VntOmiCA Omlln. 

AHOMIA OLABSA Vwtm. 

PBcnir oiBBus nuuniAirs iMamk. 

KrrauS snuus UnaaM*. 

8CAPHABCA TRAMSVBItSA 8w. 

The typical as well as a varietal form occurs. 

SCAPHAKCA CAMFBCBXnSIS PBZATA Sir. 

Some specimens referable to the form holmeaii Kurtz. 

ASCA (HOBTU) l>0IinBB08A 
MUCULA ntOZnCA 8v. 

Assateague Bight only. 
rcajou uuAXULk a»t. 

Assateague Bight only. Ihese specimens all show a tendency to 
turn up the pointed end, giving a slightly concave dorsal line from 
the beak to the anterior tip. 

Ua>A ACUTA Ctofad. 

va m aicAaMA oiuinnoaA sw-caiudita bobbaus AatSMi. 

VBinBiCAKnu (PunmoMEius) TitmBinATA sv. 

ABTABn CASTAMBA 

CKASSATltXA (BUPnOA) UTBOUlTA OmimA. 

WVABICBIXA QUAUaBOLCATA Oibkw* 
ntAOOmxB AURAirtU 

One yalve on beach (adventitious!). 
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CABDXUM ROBUSTUM flolaiulM«>CARDn71C MAORUM Bom. 

UmCARDIUM MORTONl Conrad. 

VBRUS MBRCBRARIA Unnamu. 

CRIOXTB CANCBZXATA LfamMtti. 

AGRIOPOBIA CONVBZA Soy. CTTHBRBA CORVXZA Soy. CAXXOCARDXA MORRBUAR A 
Lbidooy. 

PBTRICOLA PHOLADIFORMIS LamordE. 

DORAX VARIABILIS Soy. 

TAOBLUS OIBBUS Spenclor. 

TAGBLU8 DXVISUS Spangler. 

AROtTLtTS TBRERA Say. 

PSAMIAACOMA TBNTA Say. 

Two fairly distinct forms of this occur which for the present may 
be called the southern and northern varieties. 

ABRA AXQUAZJS Say. 

SFZST7LA (RBMIMAGTRA) 80LIDXSSIMA DiUwyn. 

8PXSULA SOUDISSIMA SI1S1U8 Say. 

SFI8ULA SOLlDISSafA RAVBRBLI Conrad. 

MtrLIRIA UITBRALIS Say. 

XJiBXOSA (RABTA) CARAUCULATA Say. 

LTORSIA HYALINA Conrad. 
c6rBUX.A CORTRACTA Say. 

MYA ARBRARIA Linnaoua. 

BRSIS MIROR Dali. 

PBOLA8 (BARREA) COSTATUS DInnaana. 

TORRATIRA CARALICULATA Say. 

CrUCHRBLLA BIPUCATA H. C. Lao. 

Not C. biderUata Qrbigny, generally accepted as synonomous. 

TBRXBRA CORCAVA Say. 

TBRBBRA DISLOCATA Say. 

CLATHURBLLA JBWBTTI Stoamo (typical). 

MAROIUA. CBRIRA Kurtz and Stimpaon. 

BCAROIUA, opaolaa. 

A single specimen of what will probably prove to be a new species 
was fotind on the beach at Assateague Bight. This shell is too worn 
to be properly described. 

BIAROIRXLLA APXCXRA BORXAUS VorriU. 
fULGUR PBRVER8A Lfainaauo. 

Very young specimens only. 

FULGUR CARICA Lfamaana. 

8TCOTYPUS CARAUCULATUS Say. 

TRXTIA TRlVrrTATA Say. 

RASSA 0B80LBTA Say. 

RA8SA VXBBK (Bay. 

Exceptionally large race. 

COLUICBXXXA (ARACBX8) AVARA Say (typleal). 

Large, solid, dingy colored, with 10 to 12 prominent ribs, 

COLUMBBLLA (ASTTRIS) LURATA Say. 

Spedmens from the same haul of the dredge vary greatly in color 
patterns from light with dark maculationB to dark with light macu- 
lationa to solid reddish brown; the latter is suggestive of Stimpson’s 
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G. disdmilis. It seems useless to attempt any diyisions into sub- 
species based upon color characters only. 

SUPLBURA CAT7DATA 

Exceptionally large. 

UROSALPINX cmSREUS Say. 

The enormous size of our specimens taken from the oyster beds at 
first led us to suspect a new species. Say’s type, however, came from 
the Maryland shore and is much larger than the shells of tins species 
from either north or south of this region. These, then, are probably 
typical dnereuB and specimens from Ijong Island as well as those 
from Hatteras south belong to a much smaller race. Some of our 
shells measure 51.5 mm. long by 26.4 diameter, while the general 
average is not very much less. A few specimens (dead) dredged in 
the open sea are of the smaller race generally known to collectors 
(20.8 mm. long by 11.4 inm). 

BPITONIUM VIRGXNICUM, new epeelee. 

Plate 13, fig. 1. 

Shell very small, broadly conic, white. Nuclear whorls 4, well 
rounded, polished, separated by a strongly impre8se<i suture. Post- 
nuclear whorls inflated, marked by very slender lamellar, retractive 
axial ribs, of wliich 36 occur upon the first, 48 upon the second, and 60 
upon the last turn. The spaces between the axial ribs are a little 
more than twice as wide as the ribs, and are crossed by very fine 
spiral threads which run up on the sides of the ribs but do not cross 
their summit. Of these spiral threads about 20 occur between 
the sutures on the middle whorl. These tlireads are about one-half 
as wide as the spaces that separate them, and are a little more 
closely spaced at the summit than on the middle of the whorls. 
Suture strongly constricted. Periphery of the last whorl well 
rounded. Base well rounded, marked by the continuations of the 
axial ribs, which extend undiminished to the umbilical region, where 
they approach each other to such an extent that they become almost 
fused. Aperture very broadly and very regularly oval ; outer lip thin, 
showing the external sculpture within; inner lip appressed to the body 
whorl, evenly curved; parietal wall covered with a thick yellowish 
callus. 

The type, Cat. No. 252568, U.8.N.M., was dredged at Giincoteague, 
Virginia. It has a trifle more than three post-nuclear whorls, and 
measures: Length, 3 mm.; diameter, 1 J mm. 

This little gem appears to be a full-grown individual, judging 
by the slight thickening of the lip. 

tPrrOimJM SAYAHAZHOl, 

XPSTOHXUM LXNXATA Siy^ 

IPrrOKIUM BCULTISTRUTASlQr* 

MiPAIWnAA OlXACBA Xwtx and Sllii)«Mtt«***ntnXMA OZBACBA ’* Kurts sod SttaipM. 
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TURBONILLA (PTROISCUS) POWHATAHI, ntw ipiriw. 

Plate 13, fig, 5. 

Shell broadly conic, yellowish white. Nuclear whorls decollated. 
Post-nuclear whorls moderately well rounded, feebly shouldered 
at the summit, marked by strong, almost vertical axial ribs, of which 
22 occur upon the third, 24 upon the fourth, 26 upon the fifth and 
seventh, and 28 upon the penultimate turn. These ribs are almost 
as vdde as the spaces that separate them. Intercostal spaces crossed 
by 7 equal and equally spaced, strongly incised spiral lines. Suture 
strongly marked. Periphery of the last whorl well rounded. Base 
sliort, well rounded, marked by the continuations of the axial ribs, 
which extend to the umbilical chink, and 5 or 6 feebly incised, irregu- 
larly spaced spiral lines. Aperture oval; posterior angle acute; outer 
lip thin, showing the external sculpture within by transmitted light; 
inner lip somewhat twisted, slightly revolute; parietal wall covered 
with a moderately thick callus. 

The type. Cat. No. 252574, U.S.N.M., was dredged at Chincoteague, 
Virginia. It has 7i post-nuclear whorls, and measures; Length, 
5 mm. ; diameter, 1.8 mm. 

TXJBBOJX^K (PTROI8CUS) POCAHONTASiUS, MW tpMiM. 

Plate 14, fig. 4. 

Shell broadly conic, bluish wliite. Nuclear whorls 2J, forming 
a depressed helicoid spire, the axis of which is almost at right angles 
to the axis of the succeeding turns, in the first of which it is partly 
immersed. Post-nuclear whorls very slightly rounded, moderately 
shouldered at the summit, marked by strong, slightly protractive, 
broad, well rounded, somewhat curved axial ribs, of which 18 occur 
upon all the whorls. The intercostal spaces are about twice as broad 
as the axial ribs. They are well rounded and shallow. They are 
marked by 5 broad spiral grooves and a number of fine incis^ lines. 
The space between the summit and the first broad groove is about 
twice as wide as that between any of the grooves. This space is 
crossed by 6 fine incised spiral lines, which are not quite equally 
spao^, the second and third and the fourth and fifth being a little 
closer to each other than the others. The space between the first 
broad groove and the second is crossed by a strongly incised fine 
spiral line, and the space between the third and fourth is likewise 
crossed by a fine incised line. Suture well impressed. Periphery 
of the last whorl feebly angulated, marking the termination of the 
ajcial ribs. Base very short, well rounded, marked by 19 well-incised 
fine spiral lines, which grow successively closer spaced from the 
periphery to the umbilical area. Aperture subquadrate; posterior 
angle obtuse; outer lip thin, showing ^e extenud sculpture within; 
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inner lip almost vertical, slightly revolute; parietal wall glazed with a 
thin callus. 

The type, Cat. No. 262575 U.S.N.M., was dredged at Chincoteague, 
Virginia. It has 10 post-nuclear whorls, and measures: Length, 
6.7 mm.; diameter, 1.8 mm. 

TURBONnXA (PYROISCtrS) TOYATANl. iMWipMiM. 

Plato 14. fig. 5. 

Shell broadly conic, wax yellow. Nuclear whorls decollated. 
Postnuclear whorls appressod at the summit, marked by almost 
vertical axial ribs, which are about two-thirds as broad as the spaces 
that separate them. Of these ribs 22 occur upon all but the last 
turn, which has 24. Intercostal spaces marked by 6 equal and 
equally spaced, rather broad, deeply incised spiral lines, the first 
of which is about IJ times as far anterior to the summit of the whorls 
as it is separated from the second, and three very fine lines. Two of 
these fine spiral lines occur between the summit and the first deeply 
incised line, while the third occurs halfway between the first and 
second deep spirals. Suture well marked. Periphery of the lost 
whorl feebly angulatod, marking the termination of the axial ribs, 
which become evanescent here. Base moderately long, well rounded, 
marked by 13 incised spiral lines of somewhat varying strength and 
irregular distribution. The space between the first of those lines and 
the first line of pits on the spire is wider than any of the spaces be- 
tween the strongly incised lines of the spire. Aperture ovate ; posterior 
angle acute; outer lip thin, showing the external sculpture within; 
inner lip oblique, slightly curved, and somewhat reflected; parietal 
wall covered with a thin callus. 

The type, Cat. No. 252572, U.S.N.M., was dredged at Chincoteague, 
Virginia. It has 10 post-nuclear whorls, and measmes: Length, 5.3 
mm.; diameter, 1.6 mm. 

turbonuxa (ptroiscus) vzRonncA, imwipmim. 

Plate 13, fig. 4. 

Shell elongate-conic, wax yellow with a darker golden yellow band, 
which occupies the space bounded by the third and fourth incised 
spiral grooves. Nuclear whorls decollated, the 3 succeeding badly 
worn, the remainder well rounded, ornamented with retractive, 
rounded, moderately strong, axial ribs, which are about two-thirds 
as broad as the spaces that separate them. Of these ribs 22 occur 
upon the fourth and fifth, 26 upon the sixth, and 28 upon the penulti- 
mate whorl. In addition to the axial sculpture, the whorls are 
marked by 5 equal and almost equally spaced, strongly incised 
spiral linos, the first one of which is at a little greater distance 
below the summit than the space which separates the first and second 
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incited lines. The space between the summit lind the first incised 
line is crossed by 3 very fine equal and equally spaced spiral striations. 
The incised lines pass up on the sides of the riba but do not cross 
the summit. In addition to the above sculpture, the entire surface 
of the shell is marked with microscopic lines of growth and spiral 
striations. Suture strongly impressed. Periphery of the last whorl 
well rounded. Base moderately long, well rounded, marked by the 
continuations of the axial ribs, which disappear shortly after passing 
the periphery, and 15 incised spiral lines of somewhat varying 
width. There is a plain band between the fifth spiral line of the 
spire and the first incised line of the base a little broader than the 
band at the summit. Aperture ovate; posterior angle acute; outer 
lip thin, showing the external sculpture within; imier lip thin, some- 
what sigmoid, and slightly revolute; parietal wall covered with a 
thin callus. 

The type, Cat. No. 252573, U.S.N.M., was dredged at Chincoteague, 
Virginia. It has 8 post-nuclear whorls, having lost the nucleus and 
probably the first post-nuclear turn, and measures: Length, 4.2 mm.; 
diameter, 1.4 mm. 

Another specimen, in not quite as good condition as the type, 
has 9 post-nuclear whorls, and measures: Length, 6.2 mm.; diameter, 
1.7 mm. 

TintBONILLA (PYROISCUS), tpMlM? 

A specimen apparently of an undescribed species, but too poor to 
serve for description. 

TURBONILLA (PYROISCUS), «paclM? 

The above remarks apply also here. 

ODOSTOMIA (CHRYSALLZDA) TOYATANI, new n^lee. 

Plate 13, fig. 2. 

Shell small, elongate-ovate, bluish white. Nuclear whorls obliquely 
immersed in the first of the succeeding turns, above which only half 
of the last volution projects. Post-nuclear whorls feebly rounded, 
shouldered at the summit, marked by somewhat retractive axial ribs, 
which are about as broad as the spaces that separate them. Of these 
ribs, 20 occur upon the first, 22 upon the second and third, and 24 
upon the last turn. In addition to the axial ribs, the whorls are 
crossed by 4 spiral cords which equal the axial ribs in istrength and 
render the junction of the axial ribs and the spiral cords nodulous. 
The first of these cords is at the summit, and the fourth bounds the 
peoripheral sulcus. The spaces inclosed between the axial ribs and the 
spiral cords are strongly impressed, rectangular pita, having the long 
ftym parallel with the spiral sculpture. Suture chaxmoled. Periphery 
erf the last whorl marked by a strong sulcus. Base moderately long, 
slightly umbilioated, marked by 9 spiral cords, which diminis h regu- 


8484S*— Proc.NJU.vol.47— 14 ^27 




418 PHOCBEDIVaS OF TEJS VATIOVAL MVBEUM, WL.4T. 

larly in size from the peripheral aoleus to the umbilical region. Aper- 
ture oTal; posterior angle acute; outer lip thin, showing the external 
sculpture within; inner lip curved and somewhat revolute, adnate 
posteriorly to the base; parietal wall glazed with a moderately thick 
callus. 

The two specimens of this species. Cat. No. 262578, U.S.N.M,, were 
dredged at Ciancoteaguo Bay, Virginia. One of these, the type, has 5 
postnucloar whorls, and measure: Length, 2.2 mm.; diameter, 1 mm. 

OX>OSTOMIA (CHRYSALLIDA), spectos? 

A specimen which we are unable to refer to any of the known 
forms, but which is too poor to serve as tyj^e for a new species. 

0D08T0M1A (MBMBSTHO) IMPRBSSA Say. 

Two specimens. 

ODOSTOMIA (BVALEA3 VXROINICA. new epedee. 

Plate 13, fig. 3. 

Shell small, elongate-conic, bluish white, with a narrow pale yellow 
band a little anterior to the summit. Nuclear* whorls decidedly 
obliquely immersed in the first of the succeeding turns, above which 
the tilted edge of the last volution only projects. Post-nucleat 
whorls moderately well rounded, weakly shouldered at the summit, 
marked by decidedly retractive linos of growth and exceedingly fine 
spiral striations. A slender spiral thread is situated a little posterior 
to the suture, forming a slight angulation from which the whorls bend 
a little more abruptly to the inferior tuture. Suture strongly 
impressed, base of the last whorl moderately long, somewhat inflated, 
strongly rounded and openly umbilicated. Aperture oval; posterior 
angle obtuse; outer lip thin; inner lip decidedly oblique, curved and 
somewhat revolute; parietal wall glazed with a thin callus. 

The type and 4 specimens were dredged at Chincoteague, Virginia. 

The t3rpe, Cat. No. 252576, U.S.N.M., has 6 post-nuclear whorls 
and measures: Length, 2.7 mm.; diameter, 1.2 mm. 

ODOSTOBfilA (BVALXA) POCAHONTA8AB, mw ■pMte 

Plate 13, fig. 6. 

Shell small, quite regularly conic, semitranslucent, bluish white, 
with a narrow pale yellow band a little anterior to the summit. 
Nuclear whorls obliquely immersed in the first of the succeeding 
turns, above which the titled edge of the last volution only projects. 
Post-nuclear whorls flattened, feebly shouldered at the summit, the 
sides of the succeeding turns forming a perfectly straight line, marked 
by exceedingly fine protractive lines of growth, and microscopic spiral 
striations only. Suture rendered slightly channeled by the weak 
shoulder at the summit of the whorls. Periphery of the last whorl 
decidedly angulated. Base short, well rounded, narrowly umbiU- 
oated, marked by lines of growth and fine spiral striations. Aperture 
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ovate; posterior angle acute; outer lip thin; inner lip slightly curved 
and somewhat revolute, provided with a strong, oblique l<dd at its 
posterior extremity; parietal wall glazed with a thin callus. 

The type. Cat. No. 262577, U.8.N.M., has 7 post-nuclear whorls 
and measures: Length, 2.4 mm.; diameter, 1 mm., and it was 
dredged at Chineptoague Bay, Virginia. 

TKIPBORIS PntHBA, iMWIpaciM. 

Plate 14, fig. 1. 

Shell broadly conic, white. Nticlear whorls 4, the first half of the 
first turn smooth, the rest marked by 2 spiral cords and numerous 
very fine axial threads. Post-nuclear whorls well rounded, the first 
4 marked with 2 tuberculated spiral cords, of which one is immedi- 
ately below the summit and the other a little posterior to the pe- 
riphery. Beginning with tlie fifth whorl a third spiral thread makes 
its appearance between the two, and on the last turn attains a size 
equal to the one posterior to the periphery. In addition to the spiral 
cords, weak axial riblets are present, which render the spiral cords 
tuberculated, 16 tubercles appearing on the first and second whorl, 
18 upon the third and fourth, 20 upon the remaining. Suture some- 
what channeled. Periphery of the last whorl marked by a strong 
spiral cord, which is separated from the supraperipheral spiral cord 
by a sulcus as wide as that which separates the supraperipheral cord 
from the median. This sulcus is crossed by the continuations of the 
axial riblets, which stop at its posterior margm. Base moderately 
produced, marked by two spiral cords, one at the insertion of the 
columella and the other halfway between this and the peripheral 
cord. Aperture irregular, decidedly channeled anteriorly (outer Up 
fractured, thin) ; inner lip appressed to the base, and fused with the 
heavy callus which covers the parietal wall and renders the peritremo 
complete. 

The type, Cat. No. 252571, U.S.NJd., was dredged at Chinco- 
teague. It has 7 post-nuclear whorls, and measures: Length, 2.7 
mm.; diameter, 0.9 mm. 

TKIPHORia NlOROCUfCTA C. B. Aduui. 

DU8TOMA VXRGmiCA, new ipMiM. 

Plato 14, fig. 3. 

Shell elongate-conic. The early whorls are chestnut brown, the 
succeeding turns flesh colored, mottled and variegated with brown; 
in some specimens the chestnut brown extends over the entire shell. 
Nuclear whorls two and one-half, well romaded, smooth. The first 
3 post-nuclear whorls rather well rounded; the succeeding turns less 
80 , while the later ones are almost flat. The whorls are marked with 
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poorly developed axial ribs which are abnost obsolete on the early 
turns, where they are merely indicated. Of these ribs, 14 occur upon 
the tliird and fourth, 16 upon the fifth, 18 upon the sixth, and 20 
upon the remaining turns. The intercostal spaces are fully twice as 
broad as the ribs, and are crossed by 4 low spiral bands between the 
sutures, which are a little wider than the spaces that separate them, 
rendering the axial ribs feebly nodulous at the junction with the 
ribs. On the last 2 turns the second spiral cord below the sumnut 
splits, thus forming 5 spiral cords on these whorls. Beginning with 
the fifth whorl the cord anterior to the periphery makes its appear- 
ance in the suture as a small spiral band, becoming more and more 
exposed in the succeeding turns. The spaces inclosed between the 
the axial ribs and the spiral cords ore shallow, impressed, squarish 
pits on the middle whorls, and elongate pits having their long diam- 
eter parallel witli the spiral sculpture, on the early turns and the last 

2 whorls. Suture moderately impressed. Periphery of the last 
whorl well rounded. Base moderately long, well rounded, marked by 
the feeble continuations of the axial ribs and 9 spiral cords, which 
grow successively narrower from the periphery to the umbilical area. 
These cords are separated by grooves about half as wide as the cords. 
A strong varix, forming a decided callus, is present diametrically op- 
posite the aperture on the last tuni. The spiral cords, preceding and 
extending partly upon this callus, are tinged with dark chestnut 
brown. Aperture decidedly patulus, oar shaped, slightly channeled 
posteriorly and decidedly anteriorly; outer lip thin, decidedly ex- 
panded, evenly rounded, flesh colored with a checkerboard pattern 
of brown, when viewed by transmitted light, which is formed by 
squarish brown spots marking the intercostal portion of the spirid 
cords; inner lip reflected, somewhat sigmoid; parietal wall covered 
by a thick callus, rendering the peritreme complete. 

The type. Cat. No. 252569, U.S.N.M., and about 2,000 spedmens 
were collected on the eel grass at Chincoteague Bay. The type has 
11 whorls, and measures: Length, 8.3 mm.; diameter at the aperture, 

3 mm. ; and 2.2 mm. at the antepenultimate whorl. 

There are several species of Diastoma tied up under the names of 
Bittium nigrum Totten, and DiaaUma varium Pfwffer. It would be 
out of place in the present paper to discuss t-bis subject at length, as 
it is to be dealt with shortly in a forthcoming monograph upon these 
small shells by Dr. Paul Bartsoh, in which the synonymy as well as 
the systematic relationship of these shells will be completely dis- 
cussed. The present species is more nearly related to Diastoma 
vaHvm Pfeiffer, a truly West Indian species, than it is to the mol- 
lusk which has been known to us under that name from the diores 
of the South Atlantic States. 
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cnixmopsis (cbrithiopsis) vmoaacA. atw «ptciM. 

Plate 14, £lg. 2. 

Shell minute^ dark chestnut brown, except the apex, which is yel- 
lowish white. Nuclear whorls 4, well rounded, smooth. Post-nuclear 
whorls well rounded, marked by strong axial ribs, of which 16 occur 
upon all the whorls but the last, which has 18. In addition to the 
axial ribs, the whorls are marked by 3 strong spiral cords of which 
the first, which is a little less strong than the rest, is at the summit. 
The junctions of the axial ribs and the spiral cords form strong tuber- 
cles, which are slightly elongate on the first two cords below the 
summit, while on the last cord they are truncated posteriorly, sloping 
gently anteriorly. The spaces inclosed between the spiral cords and 
the axial ribs are rectan^ar pits on all the whorls but the last; on 
which they are well rounded. Suture strongly constricted. Pe- 
riphery of the last whorl marked by a strong somewhat flattened keel, 
to which the axial ribs extend. Base moderately produced, marked 
by two spiral cords, one at the insertion of the columella, and another 
halfway between this and the peripheral cord. Aperture irregular, 
decidedly channeled anteriorly; posterior angle acute; outer lip thin, 
showing the external sculpture within. 

The type. Cat. No. 262670, U.S.N.M., was dredged on eel grass in 
the Bay at Chincoteague, Virginia. It has 6 post-nuclear whorls, 
and measures: Length, 2.9 mm.; diameter, 1 mm. 

UTTORm A mRORATA Si^. 

CRXPmULA VORinCATA LlmiMtis. 

CRBPXDULA COlfVXXA Say. 
dUBUnnULA PLANA Say. 

NATICA PUanXA Say. 

POLYNICXS HBROS Say. 

POLYinCSS nUPlICATA Say. 

S10ARBTU8 PXR8PBCT1VU8 Say. 
flSSURSLLA ALTBRNATA Say. 

EXPLANATION OF PLATES. 

Plate 13. 

Fig. 1. Epitanium virginicum, new speciee, type 3 mm. 

2. OdoBkmia (Ckrymllida) toyatan% new species, type 2.2 mm. 

S. Odoitopm (Evalea) virginica, new species, type 2.7 mm. 

4. Turhonilla {PyrgiMcua) vtrgtntca, new species, type 4.2 mm. 

5. Turbonilla (F^giactu) powhatanif new species, type 5 mm. 

6. Odoitamia (EvaUa) pocdhontaaae, new species, type 2.4 mm. 

Flats 14. 

Fig. 1. Triphoria pgrrha, new species, type 2.7 mm. 

2. CsKt^piif (CeiitMopna) virginioa, new species, type 2.9 mm. 

3. DioiUma eupinioa, new species, type 8.3 mm. 

4. TurhoniUa (PyrgUcui) pooahoTitfma, new species, type 6.7 mm. 

^ 6. TurbcniUa (Pgrgiacui) tayatmU, new ■pedes, type 5.3 mm. 





U. S. NATIONAL MUSPUM 


PROCE-tDINGS, VOL. 47 PL. 13 



Mollusks of Chincotcague, Va. 

Fou explanation Of PLATE 6EE PAuE 421 





U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 47 PL. 14 



MOLLU8K8 OF Chincoteaque, Va. 

For rxplanation op piatf srr page 421. 





LEPIDOPTERA OP THE YALE-DOMINICAN EXPEDITION 

OF 1913. 


By Habbobon G. Dtab, 

Ctutodicm of LepidopUra, United StaU* National Itueewn. 


A list of Domiaioan Depidoptcra was published many yeara ago by 
Godman and Salvin and Herl»rt Druce.* The present list adds some 
spceies, but others already reported are missing from this collection. 
All the specimens were taken by H. W. Foote, either in June and July, 
1913, or without definite data. The data are therefore omitted under 
the specific headings. The ixames of the species are followed by the 
number of specimens taken. 

PAPILIONOIDEA. 

DABAIS nuniPFCrs UnUMtu. 1 . 

COIABinS OnXBira CrOMc. 5 . 

aobadus vabuxab xammu*. 
juHomA ommu bsiuk. a 

ABABm JATROPBAB UbbMih. 

DIDOmS Biun Ubriehif. 1. 

ITCABBA SAimO SMIL A 
LTCAim* CASSIUS Cnaw. A 
TSakabASAIOltABmrlMia. A 
TBICXA OtOBBBA. MMwwIn. 

Brownish black; anal angle of hind wing red, with a white speck; 
tail at vein 2 long, at 3 short, both white>tipped. Beneath brown- 
gray; fore wing with slightly oblique brown band from costa to vein 2 
and an UTCgtilarly tremulous submarginal one across the wing. Hind 
wii^ with a mesial dark crimson band, dislocated at vein 4, arcuate 
betw^ 2 and ih, retreating to inner margin, edged outwardly with 
mlveiy white, arcs between the veins; an irregular blackish subtermi- 
nal liM, dentate on the veins, followed by red from inner margin to 
win d, Ic^iped up between 2 and 4 for a large red patch; a laige black 
apet at an^ ans^ and interspace 2-3, small ones between 3 and 7, a 
hkude, blue-powdared area between lb and 2; a black terminal line 
perice^d by silyeiy white. Expanse, 21 mm. 

femakBj No. 18055, U.S.N.M. ; Dominica, June- 
t9l3 (H. W. Footeh 

: i Pvoditdliigi of <jbo a to6logko i aoottty of London, 1884, pp. 314 to 820. 

'PnOOKEOlNOS U. B. NATIONAIm MUMUM; VOL. 47 --NO. 205 a. 
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PBOaSSDINGB OF TEi NATmUfAL UVBBVM. 

TIHIAB D18A DmUtdiir* 10 . 

imUAS BUT8SFB 1. 

CAIJUXIRTAS BUBmJB XJiiiia^ S. 

CAILmRTAS TKCTB tlmuietii. 2. 

PAmiO POLYDAMAS DOMimCUS RcCtochOd and Jwdni. 1. 

CATU RAVOLA Oodmaii and Salvlii. 14. 

HTLBPHILA PHYLASUS Droiy. 4. 

FROTBIDB8 ANOA81 O^dnumandSalvIii. 2. 

FTROUS SYRICBTTTS Fabricitti. 1. 

ACOLA8TUS AMYNTAS Fabriciai. 6. 

EUDAMUS SAlfTlAOO Lucas, varisty. 9. 

PRBNB6 NSRO Fabrkius. 2. 

PRSIfBS ARBSFslder. 2. 

The markingft of the under side are fainter than usual and blurred 
with brown. 

SANTIS THRA80 Httbnar. 1. 


SPHINGOIDEA. 

PROTOPARCB JAMAICSNSIS Butler. 1. 

BOMBYCOIDEA. 

SYNTOBdSIDA SYNTOMOIDBS BolsduvaL 1. 

C06M0S0MA DBMANTRIA Dnice. 2. 

BCPANTHBRIA BRIDANUS Cramer. 2. 

UTBTHBISA ORNATRIX Linnaeua. S. 

ABCASTUS ALSA Z>ruce. 1. 

RIFAROIA CHOCOTOA, new epadee. 

Dark brown, the lines coarsely wavy, black; subbasal doubled, the 
inner irregularly triple, the outer followed by a duplicating shade with 
black dashes on the veins and preceded by a somewhat distant lino; 
subterminal line whitish, a little stronger at costa; terminal line fine, 
black, forming black streaks between the veins, cut by yellowish 
dashes, the black marks seeming to be followed by pale instead of 
preceded, as in most Bifargia; discal markings slight, a little pale, 
followed by a cloud. Hind wing black-brown, palest at base; fringe 
yellowish white. Expanse, 60 mm. 

Ootypea . — Two females. No. 16056, U.S.N.M.; Dominica, June- 
July, 1913 (H. W. Foote). 

Nearest to B. tethys Schaus. 
aroopBom nifBCTA odMoiwimw. a. 
mOPTOA VaSQUSSA Dm. 1. 
ntODXSU DOUCBOS ViAdotiM. 1. 

znoanoss suDAHiA cnoMT. i. 

KBTBSOCBROMA VOSXAtMtOA, MW ipMlM. 

Brown, a little mottled with blackish; reniform, orbicular and 
daviform large, contiguous, black outlined, the orbicular and reniform 
partly pale creamy filled; lines scarcely traceable, single, the outer 
eaeourved over disk and submedian; subterminal line pede, wavy and 
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irregulaTy crossed by seyeral black streaks on the interspaces; a black 
streak prolonging olavif orm to the outer line ; a black shade from base 
near the inner margin to inner line. Hind wing white ; veins fuscous 
outwardly; a narrow dark marginal border. Expanse, 17~1B iMn- 
Ootypes . — ^Two males, No. 18067, U.S.N.M.; Dominica (fi. W. 
Foote). 

CrnoaiA SUBMUTATA WaOmr. 1. 

Sm^BPIDOTIS ADDBNS Walkwr. 1. 

RBMIOXA MBOAS Ou«ii5«. Z. 

RSMIGIA lATIPSS Ottonte. 3. 

PHURYS ZMMimiS Gutnte. 2. 

LBTIS MTCSRINA Fabriclui. 1. 

MBLIPOT28 CONTORTA Guen««. 2. 

AimCARSlA RBPUGNANS Htttmer. 1. 

A. ferruginea Smith ^ is a synonym, 

ZSTHBS UMBRATA Walker. 1. 

ARGADBSA APTA Mooie. 1. 

PANULA INCORSTANS Guente. 1. 

OONODOlfTA BLABORANS. new apeelee. 

Fore wing bronzy brown, anal angle yellow brown; two parallel 
brown streaks arising from the subbasal tooth; subtorminal line fine, 
crenulate, dark brown, obscure, violet-white powdered without, 
approaching the margin at vein 2. Hind wing black, with a small 
round orange patch on the discal nervules. Front of head and palpi 
within whitish. Expanse, 37 mm. 

Type. — ^Male, No. 18058, U.S.N.M.; Dominica (H. W. Foote). 

RBPBBLOLBUCA ATOMARIA, new anbspeciea. 

A form of politia Cramer with the costo-subapical patch small, 
narrow, broken into strigae, not rounded or whitish filled. 

Cotypes . — ^Four females, No. 18059, U.S.N.M.; Dominica, June- 
July, 1913 (H. W. Foote). 

BCBLANCHROIA CBPHI8B Cruner. 2. 

TBPHROSIA MADErACTARIA.iMWtpeolM. 

Wiixgs pale brownish, all beyond the outer line overspread with 
brown and black, except a small square patch below apex; sparsely 
dotted; inner line fine, black, waved, curved, accompanied by a little 
shading; median shade moderate, touching the small round discal 
dot; outer line irregular, excurved between veins 4 and 2; subtermi- 
nal line of whitish dots. Hind wing similar, without the inner line or 
pale apical spot, the outer line nearly straight. Expanse, 39 mm. 

Type. — ^Female, No. 18060, U.S.N.M,; Dominica, June-July, 1918 
(H. W. Foote). 

nRXCLQflA TRXATRAPATA* aiv tptetet. 

Reddish brown with purpRsh strigsB, dense along the costa; tWQ 
thick straight purple brown lines on fore vdng, scarcely diverging 

1 BuU. ta, U. B. MM. Miu., Mo. IMS. 
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toward ooeta, one on hind wing, very little curved; a round blackish 
discal dot on each wing. Expanse, 81 mm. 

Type.—llBiid, No. 18061, U.S.N.M.; Dominica, June-Jul^, 1913 
(H. W. Foote). 

IWMOmA mmiOOItAT^nwipMta 

Bright red-brown, peppered, faint blackish strigsa along costa and 
apex; two parallel straight pale reddish lines, one on the hind wing; a 
minute black discal dot on fore wing. Expanse, 32 mm. 

2Vp<.— F emale, No. 18062, U.S.N.M.; Dominica, June-July, 1913 
(H. W. Foote). 

TINEOIDEA. 

OtTPaODSSHTALmATALimuwt. 1. 

OLTPHODK8 BLSOAXS MticlilM. 1. 

SYIJCPTA 8IMM1AUS Walter. 1. 

PHRTOAITODBS PROLONOAUS Ouenla. 1. 

SPAROAMU OIOARTAUS Otmito. 

ATTXVA POITCnUA Cnnw. 1. 




A SYSTEMAHC ACCOUNT OF THE GRASSHOPPER MICE. 


By N. Hollisteb, 

Aisiatant Curator^ Diviaicm of Mammals^ United States National Museum. 


INTRODUCTION. 

Tho JioiTieTiclatorial history of the Grasshopper Mice, or Scorpion 
Mice, begins with 1841 , when Maximilian, Prince of Wied, in his 
Koise in das innere Nord-Ainerica, described Hypudaeus^ leucogaster 
from what is now tho State of North Dakota. Cones, in the Mono- 
graphs of North American Rodentia, 1877 , recognised two species, 
Hesperomys (Onychomys) leucogctster (Maximilian) and Hesperomys 
(OnycJiom/ys) torridiis Cones. The only definite synopsis of the 
group since that date was pubHshod by Merriaip in 1889 .* In this 
paper OnycJiomys was for the first time properly diagnosed and given 
full generic rank. Four species and one subspecies were recognized. 
The latest Ust of North .^erican mammals,* published in 1912 , in- 
cludes 19 named forms, 11 of which stand as full species. Four sub- 
species have since been described. 

In the present revision of the genus two names are placed in syn- 
onymy, one is revived and one new subspecies is described. These 
changes leave the total number of re< 30 gnized forms at 23 , a net in- 
crease of 4 since 1912 . While the number of races has been increased, 
the number of actual species has been reduced to two, the leucogaster 
and torridus of Coues^s report of 1877 . Such changes appear to be 
the inevitable result of study of the magnificent series of American 
mammals now preserved in our museums, particularly the collection 
of the Biological Survey. With a suite of specimens such as these 
collections afford, direct intergradation between many supposedly 
distinct species is apparent, and with the increase in the number of 
geographical races a decrease in the number of recognizable species 
is to be expected. 

1 North Amer. Fauna, No. 2 , pp. 1-^. Oot. 30, 1810. 

• tflUar, BuU.70,U.8.Nat.Ma8.,pp.l98'lSO. Doo.31,1013. 

Proceedings U. 8. National Museum, Vol. 47— No; 2067. 
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This revision of OnyehomyB is the result of the study of 1,662 
specimens,* almost all of which have been modem well-made skins 
with perfect skulls. A few alcoholic specimens and skeletons have 
been examined. Except in a few cases the material has been suffi- 
cient to work out the ranges of the subspecies in a fairly satisfactory 
manner, thou^ good series of specimens, including a sufficient num- 
ber of adults, from certain regions, will modify somewhat the bound- 
ary lines between forms as at present mapped. All of the 23 ftriating 
type-specimens have been examined. 

FORMS, CHARACTERS, AND PELAGES. 

One of the results of the reduction in the number of distinct species 
to two, and the increase in the number of geographical races of each 
of these, is the increased difficulty in ffiiding hard ajid fast, easily 
defined, conspicuous characters to diagnose these two species. 
While the two groups of subspecies as two specific units occupy an 
immense range, one to the north and one to the south, the actual 
area of overlapping is small.* At these points of overlapping, where 
intergradation could, but does not, take place, the two species are well 
differentiated externally, there is never the least doubt concerning the 
species to which a specimen belongs, and a working key to the species 
in this overlapping area could be made on a great number of simple 
differences, both external and cranial. Since all the numerous and 
widely diversified forms have been found to inteigrade indirectly 
with either leueogaater or torridua, however, all of the superfici^ 
characters wliich hold good to identify the species at the few over- 
lapping points fail with some far removed form, which, although 
intergrading indirectly with only one of the early named species, 
may really resemble in any one or any combination of such char- 
acters some race of the other species with which it has no real con- 
specific relationship. The teeth present the best characters by 


1 Tho material exaxntoed h from ofdtootloiii m foUowf : 

United States National Museum, Bidlogloal Survey ooUeottoo 1,041 

United States National Museum proper 103 

Amerioan Museum of Natural Hlsto^, New Ywrk 118 

Museum of Vertebrate SBooU^, University of California 83 

Field Museum of Natural History, Chieaio...k 70 

Museum of Comparative Zoology, Cambridge 35 

Aoademy of Natural Soienoee, Philadelphia 31 

University of Nebraska, Linooln 15 

Kansas University Museum of Natural History, Lawrence 5 

Bidlogloal Survey of South Dakota 1 

Total number of specimens. "^553 


t la only Hoar eases do forms of the two speoies overli^ in distribution, tor oompsratively limited areas 
in each ease, as follows: 

0. 1. kre9kau4u» and 0. U Um^udut in western Nevada and Mono County, 

0, 1. ruUlam and O. (. torrkhu In aouthwestero Ariaooa, northern Sonora, southern New Mexico, northeni 
Cfc ihiia h u a , and extreme western Texas. 

0 . 1 arcticepi and 0. t. terrMus in the Peoos Valley, New Ifexieoand Thxas. 

O. L altesom aikl 0. L iPfrMiis in nortbiRi Cbibuihua, 
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which to diagnose the two species of Onyehomjfs, for though the pe- 
culiaritieB they exhibit are less easily discerned than are the super- 
ficial differences that have heretofore arwwered, they are, of course, 
of far greater importance and phylogenetic meaning. 

The subspecies of each group are closely related and intergradation 
is in almost every case shown by the material examined. The races 
are, in the main, well marked over a considerable territory and usually 
exhibit some conspicuous deviation in color accompanied by varia- 
tions in dimensions or relative cranial characteristics. 

The marked diversity in color of skins of Onyehomys from almost 
any locality has given rise to a general impression that true dichro- 
matism is, in a measure, responsible for the wide differences exhibited. 
That such is not the case has been one of the general results of the 
present study. Cases of supposed dichromatism represent various 
stages in a definite sequence of pelages, shown by a comparison of 
animals of various ages as determined by the relative wear of the 
teeth. In torridua and its subspecies this sequence of pelages is 
especially complex and, in both groups, abrasion and fading, combined 
with a gpradual moult and renewal, has made the study of the pelages 
an interesting problem. In an accoimt of the various subspecies it is 
necessary in nearly every case to describe fully the color of several 
stages of pelage, so widely do individuals of the same form differ 
with age and season. 

MEASUREMENTS. 

In the tables of measurements appended only the dimensions of 
fully adtdt animals have been considered. Measurements of selected 
specimens showing considerable tooth wear and from as many 
localities as possible have been used. The total length, tail, and 
foot measurements are from collector’s notes, made from fresh speci- 
mens. The length of ear has been taken from the dry skin. The 
cranial and dental measurements were made with sliding calipers 
registering tenths of a millimeter. Condylobasal length was taken 
from condylion to alveolar point, not to most anterior point of the 
premaxillas. 
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museums for study. Thanks are due the custodians of several 
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Bangs, Museum of Comparative Zoology at Harvard; and to Dr. 
Witmer Stone, Philadelphia Academy of Sciences, I am indebted for 
the loan of valuable material, aU of which was assembled by the 
Biological Survey, throu^ the courtesy of Mr. E. W. Nelson. In 
the lists of specimens examined I have indicated the source of all 
material from localities not represented in the United States National 
Museum collections. Mr. Vernon Bailey, of tho Biological Survey, 
has ^ven me much information r^arding physiographical conditions 
in localities from which the small number of specimens examined 
hardly warranted the mapping of boundaries of forms, without inti- 
mate knowledge of the country. 

SYSTEMATIC DISCUSSION. 

Genus ONYCHOMYS Baird. 

1867. Onycknmyt Baird, Gen. Rep. North Amer. Mamm., p. xxviii and p, 457 
(subgonuei of Jlesperomys Waterhouee). 

1874. OniiAomyi Giauou, Boll. Soc. Geogr. Italians, vol. 11, p. 326. 

Type-apeciea.— Bypudaeus leueogaster Wied. 

Diagmaia.* — Form stout, tail comparatively short, thick, and 
tapering to an obtuse point, the end usually white. Fore feet larger 
than in Peromyacm, five-tuberculate. Hind feet with only four 
tubercles, all phalangeal; the sole densely furred from heel to tuber- 
cles. Mammae, pectoral, 1-1; inguinal, 2-2=° 6. Nasals wedge-shaped, 
terminating posteriorly considerably behind the end of the nasal 
branch of the premaxillaries. Coronoid process of mandible well 
developed, rising high above the condylar ramus and directed back- 
ward in the form of a large hook. First and second upper molars 
large; third leas than half the size of the second. First upper molar 
with two internal and three external cusps, the anterior cusp when 
unworn unequally divided at summit into two or three cusplets, 
narrow, and on a line with the outer cusp row, leaving a distinct 
step on the inside. Second upper molar with two internal and two 
external cusps, and a iuutow antero-extemal fold. Last upper 
molar broader than long or subcircular in outline. First lower molar 
with an anterior^ two internal and two external cusps, and a postero- 
internal loop. Second lower niolar with two internal and two 
external cusps, an antero-extemal and a posterr>-interaaI fold. Third 
lower molar scarcely longer than broad, subcircular in outline. 

06U)r pattern. — Sharply bicolor; head, back, and upper sides col- 
ored; underparts white, with line of demarcation sharply drawn; 
lanuginous tufts at bases of ears commonly whitish or huffy and con- 
trasting with general color of head and ears; arms, hands, inner sides 

legs, and feet whitish; tail usually bicolor, with tip whitish. 

1 With modUftoatloiiy Ukm fnm Umlam, North Ajner. Fauna, No. 9, pp, 8^. Ootobor, 
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Geographic dietribuHon . — Western North America, from the Great 
Plains of Alberta, Saskatchewan, and Manitoba south to central 
Mexico (Aguas Calientes and San Luis Potosi); east to western 
Minnesota and eastern Kansas. Absent from large areas in the 
higher Rockies and the Pacific Coast region. (See 1.) 

Bemarke. — Onychomas differs from Peromyecus, its nearest generic 
relative, in its more hypsodont molars, and in the position and shape 
of the firont cusp of m*, which is distinctly in the outer row of cusps, 
more coniform, less broadened transversly, and with the imwom 



summit less inclined to division into cusplets; m* is more reduced; 
and the coronoid process is greatly lengthened. Although it exter- 
nally resembles Oricetulua much more than it does Peromyacua, it is 
as shown by a study of the teeth, separated from the old-world genus 
by hoih Peromyacua and Baiomya. The latter, with its close approach 
to the six-tuberculate pattern in m*, appears, of tke three groups, the 
nearest to Orieetvhu. Osgood ‘ has pointed out certain pecufiari- 
ties of resemblance between the subgenus Podomya, of Peronvyacua, 
and Onychomya; and has suggested the possibility that Podomya is 
an intermediate form between Onychomya and typical Peromyaeua. 
The reduction in the munber of plantar tubercles in Podomya is prob- 
ably of no importance in this connection, but the higher-crowned 
teeth and the relative position of the anterior cusp of the first molar 


I Ndtli Aaitr, FitniRi No. p. 837. Apr. 17, 1908. 
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are characters that make the dos^ relationship seem very probable. 
Though distinctly belonging vdth Peramyacus, Podamya is the nearest 
approach within that genus to Onychomy a. 

List or Srsoiss and Subspxcxbs with Typk-Looautxbs. 


Onychomy$ leucogaater, 

0. L leucogaater (Wied) Fort Clark, North Dakota, p. 434. 

0. 1. miasouriensta (Audtibon and Bachman).. ..Fort Union, Montana, p. 438. 

0. 1. arcticepa Khoads Clapham, New p. 439. 

0. 1. hrevicaudua Merriam .Blackfoot, Idaho, p. 441. 

0. L fuacogriaeuB Anthony Ironside, Oregon, p. 443. 

0. 1. melanophrya Merriam Kanab, Utah, p. 444. 

O. L fuliginoaua Merriam Black Tank, Arizona, p, 447. 

0. 1. Tuidoasc Stone and Rehn Kuidoso, New Mexico, p. 448. 

0. 1. capilulatua Hollister Grand Canyon, Arizona, p. 460. 

0. 1. albeacena Merriam Samalayuca, Chihuahua, p. 450. 

0. L longipes Merriam Concho County, Texas, p. 451. 

0. 1. breviauritua Hollister Fort Reno, Oklahonui, p. 453. 


0. t. torridua (Ooues) 

0. i. perpallidua Mearns. . 

0. t, pu/cAtfr Elhf)t 

O. t. longicaudua Merriam 

O. t. clarua Hollister 

0. t. tularenata Merriam. . 
O. t. ramona Rhoads 

0. t. macrotia Elliot 

0. t. yakiensis Merriam 

0. t. oanua Merriam 

0. L aurrufua nobis 


Onyrhomya torridua, 

Camp Grant, Arizona, p. 466. 

Yuma County, Arizona, p. 459. 

. - . i Morongo Pass, California, p. 461. 

St. George, Utah, p. 463. 

Keeler, California, p. 465. 

Bakersfield, California, p. 466. 

San Bernardino Valley, Califor- 
nia, p. 468. 

San Pedn> Martir Mountains, 

Lower California, p. 469. 

Camoa, Sonora, p. 470. 

San Juan Capistrano, Zacatecas, 

p. 471. 

Miquihuana, TamauBpas, p. 472. 


BrIEV StNOPSIS Of THE CHAnAOTSRS OF SpEOIBS AND SUBSPECIES. 

Size averaging larger; tail relatively short, tisually less than half the length of head 
and body; skull averaging larger, with comparatively narrow interorbital region; 
teeth higW crowned, unworn cusps of m} higher than long; m* larger, subcir- 
cular; w} usually less than half the length of tooth row .O. leuoofMler. 

Color of adults in fresh pelage light; distinctly buffy or cinnamon; not fuscous, 
sooty, or brownish. 

Hairs of underparts entirely white, without dark underfur. .0. f. albeacena^ p. 460. 
Hairs of underparts white, with gray underfur. 

Size small (hind foot 17-20 mm.; skull, condylobasal length, 23.8-26,0); color 

grayish-buff O.l, brevica^Adm, p. 441. 

Size large (hind foot 18.5-23; skull, condylobasal length, 24.8-27.7) ; color pink* 
ish-cinnamon-buff. 

Color duller and paler; face lighter .,0. Z, arcticepa, p. 439. 

Color richer and darker; face darker 0. Z. melanophrya, p. 444. 

Color of adults in freeli pelage dark; fuscous, sooty, or brownish; not distinctly 
buffy or cinnamon. 

Ear tufts white or whitish, conspicuously differeiit from color of crown. 

Size smaller, with smaller skull (condylobasal length, 24.4-25.2 ; breadth brain- 
case, 12.4-12.9); ears larger (14.6-16.8) 0. i, fuMCogriama, p. 448i. 
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Siee laiKor, with larger ekull (condylobaaal length, 25.4-28.0; breadth brain- 
case, 12.9-13.6); ears smaller (12.6-15.8). 

Color paler; the young much grayer, less blackish; hind foot leas than 

22 mm 0,1. missounerimt p* 438. 

Color darker; the young more blackish, less gray; hind fm>t 22 mm. . 

0. L leucogasUr, p. 434. 

Ear tufts cinnamon-brown or smoky, not conspicuously different from color of 
crown. 

Skull elongated, with high braincase. 

Ear large (15.0-16.9 mm. from notch) O. 1. longipes, p. 461. 

Ear small (11,9-13.9 mm. from notch) 0. 1. breiriaurituSy p. 453. 

Skull not elongated; braincase flattened. 

Color very dark; more sooty, less brown O. l.fuliginonu, p. 447. 

Color less dark; more brownish, not sooty. 

Size larger (skull, (X>ndyloba8al length, average, 26.2; zygomatic breadth, 

14.8) 0. 1. ruidoBSi, p. 448. 

Size smaller (skull, condylobasal length, average, 25.1; zygomatic breadth, 

14.0) 0. 1. cajntulatus, p. 450. 

Size averaging smaller; tail relatively long, usually more than half the length of head 
and body; skull averaging smaller, witli comparatively wide interorbital region; 
tocUi lower crowned, unworn cusps of m* longer than high; m* smaller, broadened 
transversely; usually more than half the length of tooth row., . . .O. torridus. 
C/olor of adults in fresh pelage pale pinkish-cinnamon; not drab, brown, nor decid- 
edly dark pinkish-cinnamon. 

Anterior palatine foramina short, not extending backward to plane of fronts of 

first molars 0, t, longicaudvs^ p. 463, 

Anterior palatine foramina longer, extending backward fully to plane of fronts of 
first molars. 

Size larger (total length, 146-161; tail, 57-58; hind foot, 20-22) 

0. t. perpallidtuij p. 459, 


Size smaller (total length, 120-146; tail, 37-53; hind foot, J 8-20.5). 

Color very pale pinkish-cinnamon O.t. pulcher, p. 461. 

Color rich, intense pinkish-cinuamon 0. t. clarug^ p. 466. 

Color of adults in fresh pelage brown, drab, or decidedly dark pinkish-cinnamon; 
not pale pinkish-cinnamon. 

Color of adults grayish-drah; not brown or cinnamon. 

Ear small (14.0-15.1) O.t. tularerm$, p. 466. 

Ear large (16.2-17.1) O.t. canitSf p, 471. 


Color of adults brown or dark pinkish-cinnamon; not grayish-drab. 

Head and face, in fresh, full pelage, dark brown, much darker than hack; gen- 
eral coloration darker. 

Size smaller (total length, 137-148; hind foot, 19-21); ear small (14.2-16.4) 

O.t. ramona^ p. 468, 

Size larger (total length, 148-165; hind foot, 21-22); ew large (16.7-16.8) 

O.t. moemfM, p. 469. 

Head and face, in fresh, full pelage, light brown, not conspicuously darker than 
back; general coloration lighter. 

Ear tufts in full pelage white, conspicuous; ear small (12.0-15.8) 

O.t. iofriduB^ p. 456. 

Ear tufts in full pelage buffy-cinnamon, not conspicuous; ear huge (15.2-17.8). 

Size larger, with longer tail (56-04); audital bullae laige. • 

0. t. stifTH/ha, p. 472. 

Sise smaller, witiii shorter tail (47-57); audital bullae small 

.0. f. ydKanaia, p. 470. 

8484S*---Proc.N.M.vol.47---14— --28 
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TQK..47. 


oifTCHoam (wm). 

(Synonymy undwr mibapecies.) 

Diagnosis . — Size averaging considerably laiger than in Onyckomys 
torridus, stouter and heavier built; tail relatively short, usually less 
than half the length of head and body. Skull averaging larger than 
in torriduSj with comparatively narrow interorbital region. Teeth, 
as compared with teeth of torriduSy higher crowned ; unworn cusps of 
m‘ higher than long; the anterior cusp more coniform, with less 
indication of incipient division at summit into two ot three cusplets; 

less narrow and elongated, stouter and relatively short; m* 
larger than in torridus, longer than wide, or subcircular with longitu- 
dinal and transverse diameters nearer equal ; the crown surface usually 
about one-third that of (sometimes nearly one-half, rarely about 
one-fourth) ; owing to the shortening of m * and the enlargement of 
m m ^ is almost invariably lees than half the length of tooth row. 

Geographic distribution. Western United States and Canada and 
northern Mexico. From the Great Plains of Alberta, Saskatchewan, 
and Manitolja south into Sonora, Chihuahua, and Tamaulipas, 
Mexico. East to western Minnesota and eastern Kansas; west to 
central Washington and Oregon, extreme northern and eastern Cali- 
fornia, and, in Arizona, to the Grand Canyon. Absent from large 
areas in the higher Rockies, the Pacific coast region, the Colorado 
and Mohave Deserts, and the extreme southwestern United States in 
general (fig. 2). 

Subspecies.— Twelve well marked geographical races of Onychonvys 
leucogaster are recognized. Most of these forms occupy large areas 
which correspond well with the mapped zones and faunal r^ons of 
the Western States. Two local variations from lava-bed and sand- 
dune districts are imperfectly known. The most differentiated forms 
are from the northwestern and extreme southeastern parts of the 
range. 

omroHOMTs LztroooASTza LauooaASTsx (wm). 

1841. HypudaeuB Imcogastsr Wubd, Reiie in das innere Nord-America, vol 2, 
p. 99. 

1867. Hesperomyn Gen. Rep. North Amor. Mamm., p. xxviil, 

1867. Onyohomya leucogaater Baird, Gen. Bep. North Amer. Mamm., p. 459. 

1867. Hespmmyi {Onydwmya) Uueogaater Baird, Gen. Rep. North Amer. Mamm., 
p.480. 

1885. 0[nydmny$] leucogaster var. pallidus Hshricx, Geol. and Nat. Hist. Surv. 
Minnosota, 13th Ann. Rep. (1884), p. 183. (LaJee Traverse, near sources of 
the Minnesota and Bois des Sioux Rivers, South Dakota.) 

1885. Ofnyc/jomys] pallidus Hbrrick, Geol. and Nat. Hist. Surv. Minnesota, 
13th Ann. Rep. (1884), p. 184. 

1888. Cricetus leucogaster Tsohas, Proc. Zool. See. London, 1888, p. 133. 

1888.^C[aZomy«] leucogaster Jordak, Man. Vert. Anim. North. U. S., ed. 5, p. 821. 

1912. Onyckomys leucogaster leucogaster Mulicb, Bull. 79, U. 8. Nat. Mus., p. 
127. December 81. 
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Type-ioBaUty . — Maodaa Indian village, near Fort Clark, Ifiasoari 
River, Nortii Dakota; near site of present town of Stanton, Mmser 
County, North Dakota. 



fM. 9.— DnnuBinnoir or tri RimarRonw or Oktchokts LEVoooAiraR. 

X, O. L teuoogMtir. ft. O. L lamiotikhit. ft. O. L ruldot«. 

ft. O.l.mfMoarimlt. ft. O. t meliaopliiTt. 10. 

ft. O.l.RWttoftpt. 7. O.LMlifiiioiiis. U. O.Lloiift^ 

4. OAftiMOiriMiift. a. O.Loftyt tu ktoft . is. O.VbroTlftaiitiia. 
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PBOaBSDIWM Oir BAtlOVAL MVmVM. 


T0L.4T. 


GeographAe distnlmtion. — Southeni Manitobai efietem North Da- 
kota, northoastom South Dakota, aud parts of extreme western 
Mmnesota, west to Minot and Fort Clark, North Dakota. Transition 
zone. 

General characters. — Size large, slightly greater than in the neigh- 
boring forms, missouriensis and arcticeps; coloration much darker, 
the young especially blackish. Skull large; in adult with braincase 
shortened anteriorly and lengthened, more overhanging, posteriorly. 

Color, — AduU in fresh pdage (66462, Devils Lake, North Dakota, 
August 6): Upperparts dark drab-brown, finely lined with darker; 
top of head and broad area along center of back especially dark, 
more lined by dark brown hair tips; nose grayish-drab; underfur 
of upperparts broadly blackish-slate; lanugmous tufts at bases of 
ears pure white, very conspicuous; outer sides of ears blackish-brown 
on front half, whitish posteriorly; lining of oars white; tail drab- 
brown for two-thirds its length above, the terminal third and under 
side whitish.* Lower sides, lower cheeks, and entire underparts 
white, sharply marked from color of upper sides and back, the hairs 
of chin, throtet, and arms white to bases; underfur of middle chest 
and belly narrowly blackiah-slate; arms and hands, inner sides of 
legs, and feet white; outer sides of legs with narrow stripe of color 
like back extending to near foot. AduU in vxmh and faded coat, 
irfore renewal (180026, Hankinson, North Dakota, July 23): Like 
fresh coat but much shorter haired and with less distinct dark area 
along back. Entire upperparts uniform dark drab-brown, with 
little streaking from hair tips, the darker tips of longer hairs having 
disappeared; ear tufts virtually wanting, of same color as head and 
not noticeable; markings of ears, legs, and tail less conspicuous than 
in fresh pelage. Underparts grayish-white, the imderfur showing 
through the white of thinly haired breast and beUy. AduU, melr 
anistic phase (180024, Hankinson, North Dakota, July 23): Entire 
upperparts glossy brownish-black, the hair tips only slightly browner . 
than the underfur. Underparts slightly paler, with blotches of pure 
white on throat, breast, and arms. Juvenile (189262, Traverse, 
South Dakota, July 4) : Nose, head, and center of back to tail dark 
blaokish-brown; sides slightly paler, more grayish; no lighter colored 
ear tufts; black markings of forward part of outer ear conspicuous. 
Underparts white, mixed with grayish from the underfur. Post** 
juvenile petoffs (202088, Fort Clark, North Dakota, July 24): More 
slaty-black, less brownish, than the first pelage. Upperparts dark 
grayish-drab, sides lighter; ear tufts whitish, conspicuous; under 
parts very sharply marked from color of sides, whitish with slate- 
gray underfur on chest and belly. Much darker than the young of 
fimsourimsis or arcticeps. 

Shill, — The skull of Omfchomys leueogaeter leueogcmter is larger than 
that of any other form of Onydkomys. It slightly exceeds in general 
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measureoieiits any of the skulls of other subspecies in the leucogatAer 
grotq). I^e frontal region is highly arched, the braincsse is short 
and broad, ’ the interorbital region greatly constricted, and the 
occiput elongated. (Plate 15.) 

Measwrementa , — Averages and extremes of three adult specimens 
from North Dakota: Total length, 164 (160-168) millimeters; tail 
vertebns, 42 (38-47); hind foot, 22 (22-22); ew from notch in dry 
skin, 14.0 (13.3-14.4). Skull: Condylobasal length, 27.4 (26.2-28.0); 
zygomatic breadth, 16.2 (15.1-17.3); interorbital breadth, 4.6 
(4.5-4.7); breadth of braincase, 13.3 (13.2-13.4); length of nasals, 
11.4 (10.5-12.3); length of mandible, 16.7 (15.9-17.3); maxillary 
tooth row, 4.5 (4.4-4.6). For detailed measurements of specimens, 
see page 474. 

Typarapedmena . — Nothing is known of the later history of the 
specimrais on which Wied based his account of Hypudaeua leaeogaater. 

Remarka . — This subspecies reaches its extreme type of dark color- 
ation in southeastern North Dakota, northeastern ^uth Dakota, and ' 
at Brown Valley, Minnesota. At some points in this region a few 
Specimens are partially melanislic. There are obviously only two 
recognizable forms on the northern plains, the large pale subspecies 
to the westward, miaaourianaia, and the large dark subspecies near the 
eastern limits of the range. A good series of specimens from the type 
localities of miaaourienaia, leucogaater, and paOMm, prove the distinct- 
ness of fire first two and the identity of p^idua with true Uucogaater. 
Specimens from Fort dark, the type-locality of Uucogaater, are easily 
nearest the dark form, are widely different in color from miaaouri- 
enaia, and plainly represent the eastern race. The younger specimens 
from Fort Clark are especially dark, like young from the Traverse Lake 
regicm, and are quite different from the young of miaaourienaia. 

The whereabouts of the type-specimen of Herrick’s 0. 1. paMidua 
cap not be ascertained. Prof. Charles £. Johnson, of the University 
of. Minnesota, writing under date of September 19, 1913, says: 

No om in the department seeme to know what became of Herrick’s material, whether 
he took it with him when he left Minnesota or whether it has been kst or destroyed in 
sifbeequent movings and shilUngi in the department. 

Fortunately the collection of the Biological Survey contains four 
topotype specimens of “paUidua," as well as other material from 
B€»ar-by localides. 

Specimena examined , — ^Total number 55, from the following 
looalitieB: 

North Dakota: Bottinmu, 5 (Field Mus.); Devils Lake, 3; Fort 
Olarlc, 18 (topotypes) ; Grace, 1 ; Siankinson, 8 ; linton, 2 ; Mlnnewau- . 
leon^ 1 0BleldMu8.);M^ot, 2 (field Mus.); Pembina, 1 ; ^jerbrooke, 1. 

SodthDaxota: Sisseton,?; TraTene,4 (topo^rpee of “paBieJui.”) 

liiinnMOTA: Brown Valley, 2. 
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o>tosoiiTi xjivdpcMMTsm KpiQrattinBi (A«dtfbMiH«aMiiMa). 

18S1. Mu» muK»men$ii Aopvbon and Bacboulm, North Amor. Quad., voL 2, p. 

327, pi. c. 

1862. Mu$ mitturimtU Wno, Vers, der anf winer Boise Noid-Am. boob. Stag., p. 

161, in syncrnymy. 

Type4oc^ity . — Fort Union, Montana. 

Geographic diatrihuHon . — SouUieastem Alberta, southern' Saskat- 
chewan, northern and eastern Montana, western North Dakota, and 
northeastern Wyoming. North to Calgary, Alberta, and Carlton, 
Saskatchewan; east to Glenullin, North D^ota; south up the Ifis- 
sburi River to Bozeman, Montana, and up the branches of the Powder 
and Little Missouri Rivers into northeastern Wyoming. Chiefly arid 
Transition. 

General eharaetera. — l^e large, only sBghtly less than in true leaco- 
gaeUr, with smaller hind foot. Coloration in all pelages much H^ter 
than in leaeogaater, the immature especialfy paler than young ci the 
more eastern form. Darker, leas bu£ty, than arcHeepa. 

Odor. — Advdt in fuU vnnter pdage (189237, Dickinson, North 
Dakota, February 14): Upperparts dark wood-brown, the head and 
middle parts of body heavily darkened by the color of the daikier 
brown hair tips ; underfur dark neutraVgray ; lanuginous ear tufts pure 
white and very conspicuous, as are also the black and white mark- 
ings on outer side of the ear. lips, lower cheeks, arms, hands, lower 
legs, feet, lower sides, and entire underparts pure white, very sharply 
marked from color of upperparts. AdvU in early aummer (168548, 
Buford, North Dakota, May 8) : like winter pelage but less bright in 
color, the rich wood-browns faded and worn to drab and buff; the 
head and back dark grayish-brown; and the white of rmderparts mixed 
with gray of the underfur. JwenUe (69045, Medicine Hat, Alberta, 
October 13): Very much lighter and grayer, less blackish, than the 
young of leaeogaater. Upperparts mouse-gray, stretdeed with darker 
hair tips; white ear tufts and black and white marldngs on the ears 
conspicuous. Poatrjvmenile pdage (168546, Buford, North Dakota, 
May 6): like the juvenile but browner, leas a^y mouse-gray; the 
back and sides uniformly colored, without distinotty darker dorsum. 

Shm . — ^Ihe skull is slightly smalW and less highly ardied than 
that of true leaeogaater; the interorbital constriotion is less, and the 
braincase comparatively larger. 

Meoauremeata , — ^Averages and extremes of eleven adults from 
Alberta, Montana, North Dakota, and Wyoming: Total length, 150 
(141-161); tail vertebiw, 39 (29-45); hind foot, 20.8 (20.0-21.5); ear 
from imtdi in dry skin, 14.2 (12.6-15.8). SkuH: Condylobasal length, 
26.1 (25.4-26.6); zygomatic breadth, 15.3 (14.9-16.0); tnieroiidtal 
breadth, 4.7 (4.5-4.6); breadth of braincase, 13.2 (12.fi^l3.6); length 
of nasals, 10.9 (10.4-11.0); length of ttandilde, 15.6 (i4.0-m9); 
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maxiUaiy tooth row, 4,4(3.9-4.6). For detail^ moasnrements of 
specunens see page 474. 

Type- 0 peeimm . — Regarding the specimens on which their de8crip< 
tion and figure were based, Audubon and Bachman say; 

Thia pretty little animal waa diacovered for ua by Mr. Denig, during our aojoum at, 
and in tlie neighborhood of Fort Union in 1843. It waa in full aununer pelage, hay- 
ing been killed on the 14th of July. * * * The next day after they were brou^t 
in, we left the fort on an expedition to the Yellow-Stone River • • • >. 

It is not known if, after the drawings were made, the specimens 
were preserved or not. 

Bemarks . — ^This subspecies is chiefly distinguished from true levr 
eogaater by its lighter color in all pelages. It attains its extreme 
pallor in Saskatchewan, but is, on the whole, very uniform in color 
over all the mapped range. Specimens from Dickinson, North 
Dakota, show the nearest approach to leticogaater, but are distinctly 
nearest to miaaouriensis. In the southeastern parts of its range, 
miaaouriengia blends directly into O. 1. articepa. 

Bpeeimena examined . — Total number 62, from localities as follows: 

Albbbta: Calgary, 2; Medicine Hat, 1. 

Saskatchewan; Carlton, 1; Osier, 3 (Mus. Comp. Zool.). 

Montana: Bozeman, 2; Fort Custer, 8; Fort Union, 1 ; Great Falls, 
1; Johnson's Lake, 2; Mountain Sheep Buttes, 1; Pass Creek, 1; 
Powderville, 1 ; Robare, 1 ; Tilyou’s Ranch, 3. 

Nobth Dakota: Buford, 8; Dickinson, 3; Fort Buford, 11 ; Glen- 
uUin, 1. 

Wyoming; Arvada, 4; little Powder River, 2; Moorcroft, 6. 

ONTOBOKVB UTOOOOASTXX AXOTIOEPB BboadS. 

1896. Onyehomyt leueogaater brevieanda Aixbn, Bull. Amer. Mua. Nat. Hint., vol. 

8, p. 263. November 26. (Specimens ficna Wyoming and Colorado.) 

1898. Onydumyi aretieepa Rboadh, Froc. Acad. Nat. Sci. Philadelphia, 1898, p. 

194. Mays. 

1907. Onydtamya hremeaudua Cabt, Pioc. Biol. 6oc. Washington, vol. 20, p. 26. 

Marcli 27. 

Typedoealiiy. — Clapham, Union County, New Mexico. 

Geographic diatiUnOion . — ^Upper Sonoran Great Plains, from Wyo- 
ming and South Dakota to Texas. North to the Big Horn River in 
Wyoming and to the Cheyenne River in South Dakota; east to Bone- 
atode, South Dakota, and Trego County, Elansas; south to Fort Lan- 
caster, Texas; and west to Bear River Kvide in southwestern Wyo- 
mding. Golden and Salida, Colorado, and Santa Rosa, New Mexico. 

General eharaetera . — like O. L miaaourienaie, but paler, more buffy 
in color; much lighter than leueogaater, ruidoaat, or hreviamitue. 
BeaemblM O. 1. melanophrye but is less bright in colmation and is 
dii^tly smafior, witibi smallw hind foot and ear. 

Odtor.—Aiuli peldge (18644, Valentine, Nebraska, April 14) : 
Uppex]>arts aveUaneous, a wa^ of brighter pinkisfaroinnamon 

iVltfB«i«M<hwdxi)ptd»olNwttAaMtlo*,via.9,p.«W,iro. 
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over much of back, rump, and hips; paler on face, shoulders, and 
back of ears; ear tufts white but ratW inconspicuous against the 
general light coloration of head; markings of outer side of ears much 
subdued, brown on forward half, whitish, scantily haired posteriorly. 
Arms and hands, lower legs and feet, and entire underparts, pure 
white, the underfur of lower breast, sides, and belly faintly darkened 
with pale gray. Tail white with narrow stripe of brownish above 
for two-thirds its length. AduU in short summer coat (64462, Colby, 
Kansas, June 28; breeding female): Entire upperparts light drab, 
finely lined by the darker brownish hair tips; underparts grayish- 
white, the gray underfur showing through the white of hair tips on 
the scantily furred breast and belly. No lanugiuous ear tufts. 
AduU in fall coat (160986, Gaumc’s Banch, Baca County, Colorado, 
November 28): Upperparts avellaneous, everywhere finely streaked 
and darkened by the blackish hair tips; top of head and middle of 
back and rump slightly darker than face and sides; ear tufts bufify; 
underparts white. Juvenile (64456, Colby, Kansas, June 28): Above 
unifoi-m light mouse-gray, the hairs pale gray at bases, darker gray 
in middle, and lightly tipped with pale brownish-gray. Underparts 
grayish-white; no ear tufts. Young aduU, or postjuvenile, in early 
winter (8529, Philadelphia Acad. Sciences, type; Clapham, New 
Mexico, November 7): Like adult in summer but darker and richer 
colored, more brownish; the long full hairs of head and back with 
broad subterminal bands of dark bufiP and tips of blackish; lower 
sides brownish; underparts whitish; the underfxu: dark neutral-gray. 

ShuU. — ^Almost precisely as in missouriensis. 

Measurements. — Averages and extremes of 35 adults from South 
Dakota, Nebraska, Kansas, Colorado, New Mexico, and Texas. 
Total length, 151 (131-170); tail vertebrie, 42 (34-53); hind foot, 
20.9 (18.6-23.0) ; ear from notch in dry skin, 13.4 (12.4-14.9). Skull: 
Condylobasal length, 26.4 (24.5-27.7); zygomatic breadth, 15.4 (14.4- 
16.6); interorbital breadth, 4.6 (4.2-5.0); breadth of braincase, 13.0 
(12.4-13.7); length of nasals, 11.2 (10.1-12.2); length of mandible, 
15.6 (14.6-16.8); maxillary tooth row, 4.6 (4.3-4.8). For detailed 
measurements of spedmens see page 474. 

Type-specimen. — No, 8529, Academy of Natimal Sciences, Phila- 
ddplua. Skin and skull of young male (teeth unworn and basal 
suture open) in fresh fall pelage of the immature. Collected Novem- 
ber 7, 1893, by Ernest E. Thompson. Rhoads Collection, No. 1520. 

BemarJes. — Specimexis of 0. 1. aretieeps from South Dakota and 
northern Nebraska are absolutely indistinguishable from specimens 
collected on the Staked Plains in New Mexico and Texas. Intergra- 
dation with neighboring forms takes place wherever the ranges meet 
and it is sometimes difficult to identify immature or poorly furred 
specimens with any particular form. Skins from Santa Rosa, New 
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Mexico, Bhow a decided approach toward ruidom, and specimens from 
Paladora Canyon, Texas, are strongly tending toward hrevumritus. In 
general, however, the race is well defined and Occupies the greater 
part of the arid Upper Sonoran region of the Great Plains. 

Specimens examined. — ^Total number, 331, from localities as follows: 
South Dakota: Bonesteel, 1; Buffalo Gap, 1; Corral Draw, 1 
(Amer. Mus.); Minniechaduza River, 1; Pine Ridge, 2; Smith ville, 
1 ; South fork White River, 1 ; Stanley County, 1 (State Biol. Surv. 
S. Dak.). 

Wyoming: Aurora, 1 (Amer. Mas.); Big Sandy, 7; Bitter Creek, 20 
(Amer. Mus. and Field Mus.); Bordeaux, 1; Bridger Creek, 1; Bridg- 
ets Pass, 2; Bull Lake, 1; Casper, 5; Cheyenne, 1; Chugwator, 1; 
Cumberland, 1 ; Fontenelle, 4; Fort Bridger, 1; Green River, 1 ; Grey 
Bull, 1; Kemmerer, 3; Kinney Ranch, 2; Medicine Bow Motmtains, 
1; Mormtain View, 4; Newcastle, 1; Owl Creek Moimtains, 1; Sara- 
toga, 4; Sim, 6; Superior, 1. 

Nebbaska: Birdwood Creek, 2; Callaway, 4; Cherry County, 1; 
Cody, 2; Fort Niobrara, 1; Haigler, 6; Kennedy, 7; Lakeside, 4; 
Lincoln County, 3; Mitchell, 6 (Univ. of Nebr.); Myrtle, 2; Niobrara 
River, 12; Perch, 19 (Amor. Mus. and Field Mus.); Snake River, 1; 
Thomas County, 4; Valentine, 9; Warbonnet Canyon, Sioux County, 
4 (Univ. of Nebr.). 

Colorado: Burlington, 2; Canadian Creek, 5; Cafton City, 1; 
Cheyenne Wells, 1 (Amor. Mus.) ; Colorado Springs, 16 (Field Mus., 
Amer. Mus., Univ . of Calif., and Mus. Comp. Zool.) ; Denver, 1 (Amer. 
Mus.); Gauine’s Ranch, Baca County, 1; Gkildon, 1; Greeley, 2; 
Higbee, 1; Hugo, 2; La Junta, 1; Las Animas, 1; Lay, 1; limon, 2; 
Loco, 2; Ijongmont, 1; Loveland, 14; Monon, 1 (Mus. Comp. Zool.); 
Pawnee Buttes, 2; Roggen, 1; Salida, 1; Snake River, 2; Sterling, 
3; Tliree Forks, 1 (Amer. Mus.); Wray, 3 (Amer. Mus.). 

Kansas: Colby, 5; Ellis, 1; Logan County, 6 (Amor. Mus. and 
Kans. Univ.); Meade, 1; Pendennis, 9; Trego County, 15. 

Texas: Amarillo, 1; Port Lancaster, 1; Hereford, 2; Lipscomb, 
12; Miami, 1; Mobeetio, 1; Monohans, 2; Paladora Canyon, 2 (Field 
Mus.); Texline, 12; Washburn, 2. 

New Mexico: Carlsbad, 4; Clapham, 4 (Phila. Acad. Sci., includ- 
ing type; Mus. Comp. Zool.); Qayton, 1; Fort Sumner, 2; Koehler 
Junction, 1; RosweU, 6; Santa Rosa, 6. 

ONTOBOim LXtrOOOABTXB BUVICAimini Kantam. 

1891. Onydhomyt Uucogaater brevicaudut Mbbbiak, North Amer. Fbusb, No. 6, 
p. 62. July 30. 

Type-locality. — Blackfoot, Bingham County, Idaho. 

Oeographie diatribuHon . — Southern Idaho, extreme southwestmn 
Wyoming, northwestern Utah, and west across the northern half of 
Nevada into Lassen, Plumas, and Mono Counties, California. 
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General dutnutera. — Smallest of the suhspedee of leucogaster, with 
small hiad foot and short taiL Odoration darker than in arcUeepa, 
lighter than injuaeogriaeua. 

Color. — AdvU infreah witUar pdage (24897, Reese River, Nevada, 
November 24): Uppoparts rich glossy avellaneous, the face, head, 
back, and rump darkened by streaking of the brownish hair tips; sides, 
hips, and lower rump more cinnamon color; ear tufts pure white at 
bases, buffy above; ears sharply marked dark brown and white; tail 
grayi^-brown above, with white tip. Entire underparts, including 
whole of arms, hands, lower cheeks, inner sides of legs, and the feet 
pure white. AdvM in aummer (23086, type, Blackfoot, Idaho, July 
15) : Like winter specimens but faded, less glossy; the hair tips worn 
away and the gray of underfur showing throi^h the worn pelage, 
greatly modif3ru% the general color. Ear tufts not noticeable and 
color of ears greatly subdued. Juvende (94668, Gk)lcx>nda, Nevada, 
July 3) : Almost precisely like tlie yoimg of 0. 1. arctieepa, but black 
markings on ears more conspicuous. Immature (22996, Blackfoot, 
Idaho, July 12) : Like the juvenile but less ashy, more mouse gray; 
the ear markings less conspicuous, the ear tufts whiter. 

Shull wnd teeOi. — Compared with skulls of miaaourienaia and 
arcHcepa, the skull of brevicaudua is short, flat, and comparativriy 
broad, with short and stout rostrum and much flattened brain case. 
In size it averages less than skulls of any other subspecies of leuco- 
gaater. The teeth are also slightly smaller than in the other races. 

Meaauremenla. — ^Averages and extremes of 17 adults from Idaho, 
Utah, and Nevada: Total loigth, 141 (130-165); tail vertebrae, 39 
(31-42); hind foot, 19.1 (17-20); oar from notch in dry skin, 16.6 
(14.4-16.7). Skull: Condylobasal length, 24.8 (23.8-26.0); zygo- 
matic breadth, 14.3 (13.4-14.8); interorbital breadth, 4.9 (4.7-5.1); 
breadth of braincase, 12.8 (12.3-13.3); length of nasals, 10.0 (9.4- 
10.5) ; length of mandible, 14.4 (13.7-15.0) ; maxillary tooth row, 4.0 
(3.8-4.2). For detailed measurements of specimens see page 475. 

Type-apedmen. — ^No. Ifglj , United States National Museum, 
Biological Survey Collection. Skin and skull of adult male (teeth 
much worn). Collected July 15, 1890, by Vernon Bailey and B. H. 
Dutdier. Original number 1442. 

Remarka. — Thb is a 'small, well marked subspecies, with a rathn* 
extensive distribution in the Great Basin. It inteigradee with 
arcHcepa in southwestern Wyoming, and with Juaeogriama all along 
the nortibiwestem border of its range. It is quite impossible to 
determine many single specimens from the border line between the 
distribution of Jkiaeogriaeua and brevieaa/dua, but in the main the 
limits of the two sutepecies have been well worked out. Juvenile 
examples are especially helpful, as the color difierences between tirn 
two races are parrioultf ly developed in the young. 
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Speenmens examined. — Total number, 117, from localities as fol- 
lows: 

Idaho: Big Lost River, 1; Blackfoot, 6, type and paratypes; 
Glenn’s Feny, 6; Minidoka, 5; Montpelier Creek, 1; Murphy, 1. 

Wtomino: Bear River, 3; CokeviUe, 1; Evanston, 6. 

Utah:' Kdton, 1; Nephi, 7. 

Nevada: Austin, 7; Battle Mountain, 1; Bull Run Mountams, 1; 
Carlin, 1; Carson Sink, 1; Cottonwood Range, 1; Elko, 9; Flowing 
Springs, 1 ; Qardnerville, 1 (Mus. Comp. Zool.) Golconda, 3 ; Halleck, 
12; Holbrook, 2 (Mus. Comp. Zool.^; Monitor Valley, 1; Moimtain 
City, 4; Osobb Valley, 2; Pine Forest Moimtains, 1 (Univ. of Cali- 
fornia) ; Pyramid Lake, 3 ; Rabbit Hole Mountains, 2 ; Reese River, 3 ; 
Silver Creek, 1 ; Wadsworth, 2; Wells, 1^ Winnemucca, 2. 

Cauvoknia: Amedee, 6; Benton, 1 (Univ. of California); Long 
Valley, 4; Mono Lake, 2; North Hot Springs, Mono County, 1 (Mus. 
Comp. Zool.); Sierra Valley, 4. 

OSTOKOIITB rSVOOOASTBK VtTBOOaBXSSVS AathOBJ. 

1913. OnydmmyB Uueogatter futcogrimu Antbont, Bull. Amer. Mus. Nat. Hist., 
vol. 32, p. 11. March 7. 

'Pypedocality. — ^Ironside, Malheur Cotmty, Oregon; 4,000 feet 
altitude. 

OeograpMc diatribuHon. — Eastern Washington and Oregon, weetem 
Idaho, and northeastern California. South to Klamath Lake and 
the Madeline Plains. 

General characters. — Closdy related to 0. 1. hrevicavdus, but darker 
in color; the young especially darker. 

Color . — Similar in all pelages to 0. 1. brevicaudm, but averaging 
considerably darkw. Adult in summer (88958, Swan Lake Valley, 
Oregon, June 13): Upperparts dark reddish-brown, rich and glossy; 
darkest medially, more brownish on sides and hips. Ear tufts con- 
spicuously whitish; arms white; outer sides of legs to feet color of 
rump; tail blackish-brown above with grayish-white tip, white 
below. Younger adults vary from dark grayish-brown to rich light 
purphsh-gray. Juvenile (11008, Univ. of Calif. Mus., Warner 
Mountains, California, July 28) : Much darker, more blackish, than 
young of hremcaudue of same age. Above dark mouse gray* in some 
lights almost black; legs intensely colored to feet. 

ShiU . — ^The skull is essentially as in 0. 1. brevieaudue. (Plate 15.) 

Meaewrernents . — ^Averages and eoctranee of seven adults from 
Washington, Oregon, and California: Total length, 143 (138-149); 
tail vertebre, 38 (34-40) ; hind foot, 19.2 (18.0-21.0); ear from notch 
in dry skin, 15.0 (14.5-15.8). Bkull: Condylobasal length, 24.9 ' 
(24.4-25.2) ;s]^matic breadth, 14.1 (12A-15J)); interorbital brMdih, 
4.8 (4.6-5.0) ; breadth cd brainoase, 12.7 (12.4-12.9) ; length of nasah 
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10.1 (9.8-10.3) ; length of mandiblOi 14.6 (14.2-14.9) ; maxillary tooth 
row, 4.1 (4.0-4.4). For detailed measurements of specimens see page 
476. 

Ti/pe-spedmen. — ^No. 33544, Am^can Museum of Natural His- 
tory, New York. Skin and skufl of yoimg adult female (teeth little 
worn), still in immature pelage. Collected August 20, 1912, by 
H. E. Anthony. Original number, 121. 

RemarTcs. — ^This is a subspecies closely related to O. 1. hrevicaudus, 
and differing only in color. It intergrades with hrevicaudus in the 
western Snake River Valley and all along the adjoining ranges of 
the forms. The palest specimens I have referred to fuscogriseus come 
from the northern Plains of the Columbia. Some of these skins are 
nearly as light colored as true hrevicavdua. 

Spedmem examined. — ^Total number, 78, from the following locali- 
ties; 

Washington. Asotin, 1; Baird, 3; Coulee City, 7; Douglas, 2; 
Mabton, 4; Pasco, 4; Rattlesnake Hills, 1 ; Touchet, 2. 

Oregon: Alvord Valley, 1; Buck Cireek, 1; Goose Lake Valley, 
1; Harney, 2; Heppner, 2; Ironside, 10 (type and paratypes, Amer. 
Mus.); Klamath Basin, 2; Klamath Falls, 3; Narrows, 2; Plush, 2; 
Swan Lake Valley, 2; Tide Lake, 1 ; UmatiUa, 5; Willows Junction, 1. 

Idaho: Nampa, 2; Weiser, 1. 

California: Dry Oeek, Warner Mountains, 9 (Univ, of Calif.); 
Madeline Plains, 3; Picard, 1; Sugar HUl, Modoc Coxmty, 2 (Univ. 
of Calif.) ; Tide Lake, 1. 

0VY0H0MT8 LXUOOOABTXB XZUUfOPHBTS MtxiUa. 

1889. OnychomyB leucogoBter melanophrys Mebriam, NortJi Amer. Fauna, No. 2, 
p. 2. Octol)er 30. 

1890. O[nychomy$] melanophrys palUicem Mbrriam, North Amer. Fauna, No. 3, 
p. 60. September 11. (Moki Pueblos, Navajo County, Arizona; type in 
U. S. National Museum.) 

1890. Onychomyg melanophrys pallescens Merrxam, North Amer. Fauna, No. 3, 
p. Gl. September 11. 

1890, 0[nychomys\ melanophrys Merriau, North Amer, Fauna, No. 3, p. 61. 
September 11. 

1896. Onychomys Uucogaster pallescens Allen, Bull. Amer. Mus. Nat. Hist., 
vol. 7, p. 225. June 29. 

1896. Onychomys pallescens Mearns, Proc*. H. S. Nat. Mus., vol. 18, No. 1081. 
Advance sheet, p. 4. May 26. 

1901. Onych&mys melanophrys Miller and Rehn, Proc. Boston Soc. Nat. Hist., 
vol 80, p. 67. December 27. 

1912. Orvydiomys melanophrys melanophrys Miller, Bull. 79, U. S. Nat. Mus , 
p. 327. December 81. 

Typ^Ucality. — Kanab, Kane County, Utah. 

Geographic distribution . — South central and southeastern Utah, 
southwestern Colorado, northeastern Arizona, and northwestetn 
New Mexico. North in the Grand River Valley to Fruita, Colorado, 
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and in the Rio Grande Valley to northern CostiUo County, Colorado. 
West to Kanab, Utah, and Flagstaff, Arizona; east in New Mexico 
to Santa Fe and the Sandia Mountains; south to Acoma and the 
Zuni River. 

Oenerdl characters . — A bright colored race; in perfect pelage rich 
pinldsh-cinnamon above. Much lighter colored than ruidosm, 
fviligmosus, or capiivdatus, its geographical neighbors. Darker and 
richer colored than areticeps, of the Great Plains. 

Odor, — Addt infuU winter pelage (57201, Bluff City Utah, Novem- 
ber 8): Upperparts pinkish-cinnamon, finely lined with darker 
brownish; darkest on top of head, lower back, and rump; lower 
sides and hips almost pure pinkish-cinnamon. Nose lighter than 
head; ear tufts pale buffy; ears bladdsh, rimmed with white; 
eyebrows dark brown; tail pale brownish-gray at base above, tip 
and below white. Entire underparts pure white, hairs of lower 
breast, belly, and sides with imderfur narrowly pale slate-gray. 
AdvU in late spring (186479, Moki Pueblos, Arizona, May 18; type 
of “paUescsns"): Much faded and paler than in fresh coat, the rich 
pinldsh-cinnamon faded to cinnamon-buff and the darker hair tips 
of back much worn away; ear tufts less conspicuous than in winter. 
Juvenile (166709, Kanab, Utah, September 21): Almost precisely 
like the young of 0. 1. areticeps, but very slightly paler, the face 
lighter, and the underparts pure white. Paler than young of 0, I, 
ruidosm. Young adult (161202, Kanab, Utah, September 20): 
Much grayer than old adults in fall, without pinkish-cinnamon on 
back and sides. Above drab, finely lined with darker; the back 
and rump lightly washed with a glossy cinnamon-drab. Underparts 
white. 

Many old adults, among them some of the oldest specimens exam- 
ined, with the teeth very much worn, do not acquire the bright 
pinldsh-cinnamon pelage, even in winter, but remain in a coat much 
Uke that of the young adult and immature but darker. Since I have 
found no evidences of real dichromatism in the examination of many 
hundreds of specimens of Onyehomys, and in every form each differ- 
ence of color has proved a step in a true sequence of pelages, moults, 
and wear, I am inclined to believe that this single case of what 
otherwise might be regarded as dichromatism is in reality a senile 
pelage. Aged animals, in other words, appear not to renew into 
the highly colored fresh pelage of adults in the prime of life, but 
take on a pelage resembling that of the inunature. 

8hM . — Essentially as in ruidosm. (Plate 15.) 

MeasurtmeiUs . — ^Averages and extremes of 12 adults from Utah 
and Colorado: Total length, 164 (145-168); tail vertebrse, 44 (39-55); 
bind foot, 21.9 (21.(>-23.0); ear from notch in dry skin, 14.7 (13.9- 
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15.4). SkuB: Oondylobaaal length, 25.9 (24.8-27.3); zygonutio 
breadth, 15.1 (14.1-16.1); mtennrbital breadth, 5.0 (4.7-5.3) ; breadth 
of braincaae, 12.7 (12.3-13.1); length of nasals, 10.9 (10.3-11.4); 
length of mandible, 15.4 (14.8-15.6); maxillary tooth row, 4.6 
(4.4-4.8). For detidled measuranents of specimens, see page 476. 

Type-speeimm. — ^No. 186477, United* States National Museum. 
Skm and skull of adult male (teeth little worn), in full winter pelage. 
Collected December 22, 1888, by Vernon Bailey. Original number 
458. Merriam collection number iHl- colors, especially of 

tail, feet, and ears, have been destroyed by paintiug with corrosive 
sublimate and exposing to fumes of carbon bisulphide, which has 
turned them a dark plumbeous color. 

Remarkt. — Ihis form intergrades with ruidoase wherever the 
ranges meet. Specimens from New Mexico average slightly laiger 
and have slightly longer ears than skins from Utah and Colorado, 
but the coloration is remarkably uniform over the mapped range of 
the subspecies. 

The abundant material now in the collection makes it dear that 
0. 1. mdanophrya and Onychamya melmophrya pdUeaeena Merriam 
are indistinguishable. The type of pdUeaeena, from Moki Pueblos, 
northeastern Arizona, is in the faded spring pelage. The type and 
topotypes of melanophrya can be almost exactly matched in color 
by numerous specimens from Wingate, and even as far east as the 
Sandia Mountains, New Mexico. 

In fresh pelage 0. 1. melanophrya is a handsome mouse, and it 
differs conspicuously in color from all the other races of hucogaaUr. 
It is most like 0. 1. aretieepa from the Great Plains, but is deddedly 
richer and darker colored. 

Spedmena examined. — Total number, 147, from localities as 
follows: 

Utah: Bluff City, 2; Hanksville, 1; Kanab, 15, including the 
type; River View, 1; Thurber, 1. 

CoLOBAOo: Antonito, 1; Conejos River, 2; Coventry, 1; Fruita, 
5; Medano Ranch, 15 miles northeast of Mosca, 3; Naturita, 2. 

Abizona: ^agstaff, 1; Holbrook, 8; Kearns Cafion, 1; Moa Are, 
Painted Desert, 4; Moki Pueblos, 3, including type of “paUeacena"; 
Oraibi, 1; Tuba City, Painted Desert, 1; Walnut, 6; Winsbw, 11; 
Zuni River, 2. 

New Mjaxioo: Acoma, 1; Albiquin, 6; Albuquerque, 1; Carasal, 
Bernalillo County, 2 (Mus. Comp. Zool.); Chaco Canyon, 2 (Amer. 
Mus.) ; Chahaa River, 1 ; Espafiola, 1 ; Fruitland, 2; Gallhaa, 1 ; Gallup, 
13; Jamez, 1; Laguna, 1; La Plata, 1 (Amer. Mus.); Sandia Motm- 
twns, 3; Santa Fe, 1; Stinking Spring Lake, 4; Tierra Amarillo, 1; 
Wingate, 32 ; Zuni River, 1. 
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oaroHoimi z«roo«ASTni ivxsoimMnrs rnnuum. 

1880. OnydumyB /uU(fino$u$ IIbbhiam, North Amu. I^unm, No. 3, p. 69. 

September 11. 

Type-hcalily . — ^Black Tank lava beds, northeast of San Francisco 
Mountain, Arizona. 

Geographic distribution . — ^Lava beds and pinyon and cedar belt, 
east and northeast of San Francisco Mountain, Arizona. 

General clutractere . — Coloration very dark; characters otherwise as 
in mdanophrys. 

Color. — Old aduU in autumn (17997, Black Tank, Arizona, Septem- 
ber 27; typo): Upperparts dark blackish brown; darkest on head and 
along middle of back to tail, where the color is almost deep neutral 
gray; sides lighter, more wood-brown; ear tufts not conspicuous, the 
color of head; outer sides of legs to foot color of back; tail blackish- 
brown above at base, paling to near end, which is white like the lower 
surface. Arms, hands, and feet whitish; underparts of body white. 
The color of upperparts extends downward on sides much farther 
than usual in the genus, leaving only the ventral surface pure white. 
A younger aduU from the type-locality (17996, September 21) lacks 
most of the smoky coloration and is a rich dark wood-brown, mottled 
with blackish-brown, above; the legs are nearer white, as usual in 
the group, with only a faint indication of color along outer side to 
near heel. Three immature specimens also exhibit this variation in 
color and markings; two are like the type and one is like the last- 
described specimen. 

Skull . — The skull does not differ in any essential respect from that 
of mdanophrys. 

Measurements. — ^Type: Total length, 160 millimeters; tall vertebrte, 
47; hind foot, 21.5; ear from notch in dry skin, 15.0. Skull: Con- 
dylobasal length, 25.9; zygomatic breadth, 15.8; interorbital breadth, 
5.2; breadth of braincase, 13.2; length of nasals, 11.6; length of 
mandible, 15.4; maxillary tooth row, 4.5. For detailed measure- 
ments of specimens, see page 477. 

Type-spedmen. — ^No. HMi* United States National Museum, 
Biological Survey collection. Skin and skull of old adult female 
(teeth much worn). Collected September 27, 1889, by Dr. C. Hart 
Meniam and Vernon Bailey. Original number, 547. 

Remarks . — ^This is a local lava-bed form of mdanophrys. Sudi 
local variations occur in other rodent genera, notably Peromgscus 
and Neotoma, in the “malpais” sections of Arizona and New Mexico. 
There is a question, perhaps, if such extreme local color variations 
should be recognized by name, but until more material from the 
vicinity of San Francisco Mountun is examined it seems best, in 
this case, to retain the form as a subspecies. Specimens of mdanr 
o'fbrys from Walnut, Arizona, show a tendency toward fuliginotuB 
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in coloration and intergradation presumably takes place at all 
places where the lava-bed form meets the desert race. 

Specimens examined . — Total number, 5, from the following 
localities: 

Akizona: Black Tank, Painted Desert, 3, including the type; San 
Francisco Mountain, cedar belt, east side, 2. 

OZnrCBOMTB LXUOOOASTElt KUWOBM Stone and Beha. 

1903. Onychomys ruidoBte Stone and Eehn, Proc. Acad. Nat. Sci. Philadelphia, 
1903, p. 22. May 7. 

1913. Onychomya Icacogaster ruidosse Hollister, Proc. Biol. Soc. Washington, 
vol. 20, p. 216. December 20. 

Type4ocality. — ^Ilale^s Ranch, Ruidoso, Lincoln County, New 
Mexico. 

Oeographic distribtUion . — Chiefly the mountainous region of south- 
eastern Arizona and central and southwestern New Mexico. North 
to Camp Verde, Arizona, and to the Manzano Mountains and Las 
Vegas, New Mexico ; oast to the Capitan Mountains; south into north- 
ern Chihuahua and Sonora. 

Oeneral characters . — ^A dark form of the melanopTirys type; darker 
and richer colored than rn^elanophrySy arcticeps, or albescens, its geo- 
graphical neighbors; never, apparently, in its typical form, attaining 
the light huffy state of coloration. 

Color. — Adult in full fall pdage (119149, Carrizozo, New Mexico, 
October 30): Above glossy dark wood-brown, with a wash of rich 
cinnamon color and finely lined with darker brown hair tips; darkest 
on lower back and rump, palest on shoulders and sides; posterior 
sides of body and hips almost pure cinnamon. Ear tufts pale cin- 
namon-brown, inconspicuous; ear brownish outside, rimmed with 
white; posterior side of inner ear with pure white hairs; tail grayish- 
brown above, whitish at tip and below. Lips, arms, hands, feet, 
and entire underparts whitish. Juvenile (119151, Carrizozo, New 
Mexicc^, October 31); Almost exactly like corresponding age in 0. 1. 
hngipes, but tail lighter above, pale gra 3 dsh-brown. Young adult 
in autumn (119152, Carrizozo, New Mexico, October 31): Paler and 
less richly colored than old animals. Above drab, very finely 
streaked with darker, and lightly washed with pale cinnamon. 

Specimens collected during process of renewal into first full adult 
pelage are often curiously and irregularly mottled, with the head and 
dorsum dark brownish and the shoulders and sides patched with 
bright cinnamon. 

ShiU . — Less high and elongated than in aXbescena and longipee; 
much as in arcticepa, with flattened braincase. Differs from the skull 
of arcticeps, however, in its wider, less parallel sided, interpterygoid 
space and slightly smaller audital bulhe. (Plate 16.) 
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Measurements . — ^Averages and extremes of 21 adults from Now 
Mexico and Arizona; Total length, 159 (150-167); tail vertebra, 49 
(42 -55); hind foot, 22.2 (20.5-24.0); ear from notch in dry sldn, 15.6 
(13.7-16.9). Skull: Condylobasal length, 26.2 (24.9-27.5); zygo- 
matic breadth, 14.8 (13.9-16.2); interorbital breadth, 4.8 (4.4-5. 2); 
breadth of braincaso, 12.8 (12.2-13.2); length of nasals, 11.2 (10.3- 
ll.S); length of mandible, 15.3 (14.3-16.2); maxillary tooth row, 4.4 
(4.3-4.6). For detailed measurements of specimens, so(^ page 47S. 

Type-specimen, — No. 11091, collection of Academy of Natural 
Sciences, Philadelphia. Skin and skull of old adult, female -< teeth 
much worn). Collected September 19, 1898, by C. M. Barber. 
Original number, 73. Rhoads collection, No. 4091. 

Remarks . — This is a dark form of the melanophrys type which seems 
never to attain thi^ light huffy pelage of the more northern race. It is 
likewise darker and richer colored than arciiceps. Direct intorgrada- 
tion ^^ilh TneJaiutplirySj arciiceps^ and albescens is shown by numerous 
intermediate examples from the borders of the range. S])ecimens 
from Las Vegas, Now Mexico, are approaching arcticeps in charactoi*. 
The lightest colored specimens I have refeiTod to ruidosm are from the 
Lower Sonoran parts of southern Now Mexico, at Monument No. 15, 
Mexican Boundary Line, and Jarilla. These specimens sliow such a 
strong approach in color toward albescens of northern (Chihuahua that 
their determination as ruidosac seems perhaps unwarranted; but 
albescenSj as known from three specimexis only is so very local that 
until more complete collections from the general rc^gioii are made it 
seems best to consider these specimens as intermediates, and probably 
nearest to ruidmic.. 

Specimens examined . — ^Total number, 150, from the following locali- 
ties: 

New Mexico: Ancho, 1; Boar Spring Mountains, 13; Burley, 4; 
Cactus Flat, 3; Capitan Mountains, 2; Carrizozo, 7 ; Datil Mountains, 2; 
Deer (Voek, Grant County, 2; Deming, 8; Fairview, 2; Gallina !Moun- 
tains, 4; Halo s Ranch, Ruidoso, 4 (Phlla. Acad. Sci., typo and two 
paratypes and one in Amor. Mus.); Hatchet Ranch, 1; Jarilla, 1; 
Lake Smalley, 2; Las Vegas, 7; Magdalena, 1; Mangos Valley, 1; 
Manzano Mountaias, east side, 11; Mesa Jumanes, 11; MosjUa, 1 
(Phila. Acad. Sci.); Monument No. 15, Mexican Boundary Line, 5; 
Rio Alamosa, 1 ; San Augustine Plains, 7; San Pedro, 4 ; Socon'o, 1. 

Aeizona; Camp Verde, 2; Dos Cabesos, 2; Fairbank, 4 (Amer. 
Mus. and Field Mus.); Lochiel, 1; San Bernardino Ranch, 1; San 
Pedro River, 23; Taylor, 5; Willcox, 1. 

Sonoba: Santa Cruz River, 4. 

Chihuahua: Colonia Diaz, 1. 

Proc.N.M.vol.47— 14 29 



450 


PUOCEISlOmQB OF TBB NATIONAL MVBBVM, 


you 47 . 


OVYOHOMTS XJEXrOOOASTU OAPlTtnLATXrS BolUirtdr. 

1913. Onychomys Uucogattter capUulatu$ HoxiLZSTEb, Ph)c. Biol. Soc. Washington, 
vol. 26, |>. 216. December 20. 

Type-locality. — Lower end of Prospect Valley, 4,500 feet, Hualpai 
Indian Reservation, Grand Canyon, Arizona. 

Oeographic distrihution. — Known only from the type-locality and 
from Aubrey Valley, Arizona. 

General characters. — Darker than melanophrys; lighter, more red- 
dish-brown, than fuliginosus. Coloration much like that of niidossCf 
but slightly smaller in size and with considerably smaller and weaker 
skull. 

Color. — ^The coloration of this form, in all pelages, closely resembles 
that of 0. 1. ruidoshc. 

SJcuU. — Ijike skulls of ruidossc and melanopTirys, but smaller and 
generally weaker, with lighter rostrum, narrower interptorygoid space, 
and smaller audital bull®. (Plate 15.) 

Measurements, — Type and averages of 10 adults from vicinity of 
type-locality, the latter in parentheses: Total length, 142 (147); tail 
vertebr®, 43 (44); hind foot, 21.0 (21.9); ear from notch in dry skin, 
14.6 (14.8). Skull: Condylobasal length, 25.1 (25.1); zygomatic 
breadth, 14.0 (14.0); interorbital breadth, 4.7 (4.6); breadth of brain- 
case, 13.0 (12.6); length of nasals, 10.9 (10.9); length of mandible, 
14.5 (14.5); maxillary tooth row, 4.3 (4.3). For detailed measure- 
ments of specimens, see page 478. 

Type-specimen. — No. 202612, United States National Museum, 
Biological Survey collection. Skin and skull of adult male (teeth 
moderately worn) in fresh fall pelage. Collected September 26, 1913, 
by Edward A. Goldman. Original number, 22234. 

Remarlcs . — This form is closely related to 0. 1. ruidosse, but the 
slightly smaller size, smaller ear, and uniformly smaller and weaker 
skull, characters so constant in the series of 20 specimens as to 
appear truly reliable, make it necessary to recognize it by name. No 
Onychomys was known from the region before this seiies was taken 
by Mr. Goldman in 1913, and tlie type-locality is the most westerly 
point of the known range of the X&acogasier group in the Southwest. 

Specimens examined, — ^Total number, 20, from localities as follows: 

Arizona: Aubrey Valley, 10 miles south of Pine Spring, 6; Grand 
Canyon, Hualpai Indian Reservation, 14. 

omroRomrs LStroooASTE& albzbcsvb xenum. 

1904. Onychomyi leucogaater albeacma Mjckriah, Proc. Biol. Soc. Washington, 
vol. 17, p. 124. June 9. 

Type-locality, — Samalayuca, Chiliuahua^ Mexico. 

Geographic distrifyiUion. — ^Known only from the sand dunes at the 
type-locality in northern Chihuahua, and from Monument No. 1, 
Mexican boundary line, opposite El Paso, Texas. 
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Oeneral characters. — General coloration exceedingly pale, without 
distinct markings, and with wliite of undeq^arts extending onto 
shoulders and upper sides. 

Color, — Advlt in full vnnter coat (50040, Sanialayuca, Cliihuahua, 
December 12 ; type) : General color of upperparts pale vinaceous-buff, 
darkest on crown, lower bock, and rump, where tlie color becomes 
almost light pinkish-cinnamon; nose to crown whitish; ear tufts pure 
white; ears scantly furred witli whitish; underfur of b*ick slate-gray, 
lips, cheeks, region back of ears, sides, legs, and feet wliite, the hairs 
everywJiere except on upper sides pure white to bases. Tail pale- 
grayiali above, whitish below; not sharply bicolor. Two slightly 
younger specimens from tlie type-locality differ somewhat from the 
tjqie, but both are very pale. One (50042, December 18) lacks the 
buffy general color and is decidedly grayish above. 

SIcvU and teeth . — The skull of albescens resembles those of longipes 
and hreviauritus in general shape more than other forms of the group. 
Compared witli midosse it is long and slender with higher, less flattened 
braincase. The teeth are small. 

Measurements of type.— Toisl length, 160 millimeters; tail vcrte- 
br 80 , 60; hind foot, 23; ear from notch in dry skin, 15.6. Skull: 
Condylobasal length, 26.0; zygomatic breadth, 14.2; interorbital 
breadth, 14.8; breadth of braincase, 12.9; length of nasals, 11.6; 
length of mandible, 15.0; maxillary tooth row, 4.3. 

Type-8pecim>en. — No. 50040, United States National Museum, 
Biological Survey Collection. Skin and skull of young adult male 
(teeth moderately worn and basal suture open), in fresh full winter 
coat. Collected December 12, 1892, by C. P. Streator. Original 
number 2399. 

RemarTcs . — Tliis is a local form, restricted, so far as known, to the 
sand dunes in the vicinity of Samalayuca, Cliiliuahua, and northward 
to the Rio Grande, opposite El Paso, Texas. Specimens from the 
Lower Sonoran deserts of Otero County, New Mexico, are pale and 
are distinctly approaching this race in color, but are best placed with 
the wider ranging ruidosse. 

Specimens examined , — Total number 6, from: 

CtamuAHUA: Mexican boundary line, opposite El Paso, 3; Sama- 
layuca, 3 (type and paratypes). 

OmrOKOinrS LStrOOCASTSB LOITOZPES Kenlam. 

1888. Critsetus {Onychomys) leucogcater Thomas, Proc. Zool. Soc. London, 1888, 
p. 445. 

1889. Onychemys longipea Mbrriam* North Amer. Fauna, No. 2, p. 1 . October 20« 

1901. [Onychamys leucogoiter] Ic/ngipes Elliot, Field C5ol. Mus., pub. 46, zool.^er., 

vol. 2, p. 120. 

1913. OnydumyB Uuoogaater Umgipes Holuster, Proc. Bidl. Soc. Washington, vol. 
26, p. 216. December 20. 

Type-locality. — Concho County^ Texas. 

Oeographic distribution. — Centnd and southern Texas and Nuevo 
Leon and Tamaulipas, Mexioo. North to Tom Green and Concho 
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CountieB, Texas; west to the Pecos River; southeast to Rockport 
and Nueces Bay, Texas; south to Viotoria, Tamaulipas. Lower 
Sonoran Zone. 

OeneraZ charaetera. — Size lai^e; colors dull; ears larger than in any 
otlier subspecies of Imcogaster. In general most like hremauritua, 
but much less brightly colored, lighter and grayer; with longer tail 
and feet and much larger ears. 

Color. — Adidt in winter (21180, Fort Clark, Texas, December 29): 
Upperparts drab, darkest on middle of back; finely lined with darker 
brownish, and with a wash of pale ciimamon over lower back and 
hips; an indistinct stripe of cumamon along sides between color of 
upperparts and white of underparts, from fore legs to base of tail; a 
blacki^ spot each side of nose at base of whiskers; ear tufts scant, 
pale cinnamon color. Tail brown above with white tip; whitish 
below, not sharply bicolor. Underparts wliite, tlie hairs of throat 
and fore legs white to bases. There is little difference in the color of 
adults at any season. Juvenile (3863, Amer. Mus. Nat. Hist., Corpus 
Cliristi, Texas, April 24) : Above brownish-gray, close to mouse-gray, 
finely lined with darker; sides paler. 

STcvH and teeth,. — ^'fhe skull of longipes resembles that of hreviauri- 
tua and differs from the skulls of arcticeps, mela-nophrya, and other 
forms of leucogaster in being narrower and comparatively long, with 
longer, higher braincase. Teeth relatively small. (Plate 16.) 

Meaaurements. — ^Averages and extremes of 12 adult specimens from 
Texas and Tamaulipas: Total length, 166 (152-190) millimeters; tail 
vertebrae, .55 (48-61) ; hind foot, 22.9 (22.0-26.0) ; ear from notch in dry 
skin, 16.1 (16.0-16.9). Skull: Condylobasal length, 27.1 (25.9-28.9); 
zygomatic breadth, 16.1 (14..3-15.5); interorbital breadth, 4.7 (4.5- 
6.2); breadth of braincase, 12.7 (11.9-13.3); length of nasals, 11.8 
(10.9-12.7); length of mandible, 15.9 (15.1-17.1); maxillary tootli 
row, 4.4 (4.1-4.8). For detailed measurements of specimens see 
page 479. 

Type-specimen. — No. 186478, United States National Museum. 
Skin and skull of yoimg adult female (teeth little worn and basal 
suture not entirely closed). Collected March 11, 1887, by William 
Lloyd. Merriam collection. No. 

BemarJea. — ^This subspecies exhibits loss variation in pelage from 
age and season than any other form of Onychomya. From lack of 
specimens between their rairges as mapped, intergradation with the 
Oklahoma form is not proved, but from the close resemblance between 
the two forms it seems most certain, and the Oklahoma form cer- 
tainly intergrades with arcHeepa. There are so few good specimens 
from the lower Pecos VaUey that the actual relationship between 
longipes and arcticeps at this point can not be determined, but it 
seems most certain from the color of such skins as are available that 
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intergradation does take place at this point. Adide from the slight 
difference in shape, there seem to be no actual characters to distin- 
guish the skulls of longipes from those of other forms of the leucogaMer 
group. 

Specimens examined. — Total number, 39, from the following locali- 
ties: 

Texas: Beo County, 1; Brownsville, 1 (Amer. Mus.); Comstock, 
3 ; Concho County, 1 (type) ; Corpus Christi, 1 ; Eagle Pass, 1 ; Fort 
Clark, 8; Laredo, 2; Lomita Ranch, 2; Nueces Bay, 3; Raglands 
Ranch, Rio Grande, 1 ; Rockport, 2 (Amer. Mus.) ; San Angelo, 1 ; 
San Diego, 1 ; Sauz Ranch, Cameron County, 1 ; Sheffield, 25 miles 
south on Pecos River, 1 ; Sycamore Creek, 1 . 

Tamaulipas: Camargo, 2; Reynosa, 1; Victoria, 2. 

Nuevo Leon: Linares, 3. 

ONYOBOMTS LEUOOOASTZB BBXVZAXTRXTUS HolUtter. 

1913. Onychomya Imcogaster hrevixmritm Hollister, Proc. Biol. Soc. Washington, 
vol. 26, |). 216. December 20. 

Type-locality. — Fort Reno, Oklahoma. 

Oeographic distribution. — Eastern Nebraska, eastern and south- 
central Kansas, and middle Oklalioma. From Neligh, Nebraska, and 
Fort Riley and Neosha Falls, Kansas, west and south to Kinsley, 
Kansas, and to Woodward and Fort Reno, Oklahoma. Entirely 
within the Carolinian and Austroriparian faunas of the Austral region. 

General characters. — ^Most like O. 1. longipes, but darker and richer 
colored, with shorter tail, smaller hind foot, and smaller earn. 

Color. — AduU in f ull mnter pelage (96057, Alva, Oklahoma, Feb- 
ruary 27): Head and back a rich blackish-brown, the ground color 
pinkish-cinnamon, the overlying hairs with long blackisli tips which 
streak and darken the ground color; cheeks and sides with less of the 
dark streaking, the hips and lower rump almost pure pinkish-cinna- 
mon. Center of nose gray; cinnamon spots at base of whiskem, 
between the gray of nose and white of lips. Ear tufts cinnamon-buff ; 
tail grayish-brown above to near tip, sharply bicolor, the underside 
and tip white. Arms, hands, lower logs, and entire underparts white, 
with dark gray underfur every where except on chin. AduU in late 
summer (19145, Fort Reno, Oklahoma, October 8; breeding female, 
renewal retarded): Upperparts dull grayish-brown; sides brighter, 
more cinnamon; no conspicuous ear tufts; tail and feet scantily 
furred. Juvenile (96060, Alva, Oklahoma, September 5): Above 
hair-brown, finely lined; sides paler, more drab; no ear tufts; tail 
brownish above, whitish below. Immature in winter coat (23190, 
Fort Reno, Oklahoma, December 21): Like the juvenile but darker, 
more glossy and richly colored; the back blackish-brown, sides more 
pinkish-buff; no ear tufts; tail brownish above, with white tip; 
entire underparts white. 
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Skull . — ^Almost precisdy like the skull of hngipea. Compared with 
skulls of areSceps it is narrower, longer, and more arched, with longer 
rostrum and longer, higher bridncase. I can find no character to 
separate the skulls from those of longipea. There is, perhaps, less 
tendency toward the development of a spine on the posterior border 
of the p^ate, but in the Imcogaster group this charac-ter is exceedingly 
variable and very imreliable. 

Measurements. — ^Type and averages, the latter in parentheses, of 
seven adults from Kansas and Oklahoma: Total length, 164 (156); 
tail vertebrsB, 42 (42); hind foot, 21.0 (22.0); ear from notch in diy 
skin, 13.2 (12.8). Slmll: Condylobasal length, 27.4 (26.9) ; zygomatic 
breadth, 16.1 (16.3); interorbital breadth, 4.4 (4.7); breadth of 
braincase, 12.6 (12.9); length of nasals, 11.6 (11.6); length of man- 
dible, 15.9 (16.7) ; maxillary tooth row, 4.7 (4.6). For detailed meas- 
urements of specimens see page 479. 

Type-specimen. — No. United States National Museum. 

Skin and skull of adult female (teeth moderately worn) . Collected at 
Fort Reno, Oklahoma, February 16, 1890, by Dr. J. C. Morrill. 
Original number, 18. 

Remarks. — ^This subspecies intergrados with 0. 1. arcticeps. Speci- 
mens from Paladora Canyon, Texas, though placed with arcticeps, are 
undoubtedly intermediates. Skulls of specimens from NeUgh, 
Nebraska, ^ow an approach toward skulls of arcticeps in a general 
shortening and flattening, but the skins are typical of hreviauritus. 
Inteigradation doubtless takes place also with longipes, which the 
Oklahoma form most resembles in general characters, but specimens 
to connect the ranges of the two subspecies throughout southern 
Oklahoma and north-central Texas are wanting. 

Specimens examined. — ^Total number 41, from localities as follows: 

Nebraska: Neligh, 8. 

Kansas: Fort Riley, 1; Neosha Falls, 1 (Mus. Comp. Zool.); 
Kinsley, 1 . 

Oklahoma: Alva, 17; Beaver River, 5 (Amer. Mtis. and Field 
Mus.); Camp Supply, 1‘.; Fort Reno, 4; Neutral Strip, 1 (Amer. Mus.); 
White Horse Springs, 1 (Field Mus.); Woodward, 1. 

ORTCBOMrS TORSmuS (ConM). 

(Synonymy under subspeciee.) 

Diagnosis. — Compared with OnycTiomys leucogaster, this species 
averages smaller and lighter built, with relatively longer tail (usually 
more than half the length of head and body). The skull averages 
considerably smaller and less stoutly built, but with the interorbital 
region comparatively wide. The teeth are lower crowned, the 
unworn cusps of longer than high, or with these dimATminriB 


1 Sketoton only. 
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nearly equal; anterior cusp of more broadened transrersely, in 
imwom condition plainly divided at summit into two or three cusp- 
lots; narrow and elongated; m® smaller, much reduced, the greatest 
diameter transverse, the crown surface usually only one-sixth to 
one-fourth that of (rarely nearly one-third) ; owing to the length- 



FlO. 3.>-DX8TBlBtmON oy THS StTBUPlCnUI Of Ontchomys toabidvs. 

1. O. t. torridus. 3. O. t. olarua. 0. O. t. yakienais. 

2. O. t. perpaUMiu. 6. O. t. tularenais. 10. O. t. oanus. 

8. O. t. pulcher. 7. 0. 1. ramona. 11, O. t. surrufuB. 

4. O. t. longioaudus. 8. O. t. maorotls. 

oning of and the reduction of m*, m* is almost invariably more 
than half the length of tlie tooth row. 

Oeographic distribvlion. — Southwestern United States and northern 
and central Mexico. From the deserts of Nevada and southeastern 
California and the San Joaquin *Valley, south into Lower California 
and to Aguas Calientes and San Luis Potosi, Mexico. Eastward 
across southern Arizona and New Mexico to the Pecos Valley in 
Texas, (see fig. 3). 
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Subspecies . — Eleven goographioal races of Onychomys torridus arc 
recognized. Four of these are confined to Mexico, and the otJiers, 
with tlic exception of typical torridus, have comparatively limited 
distribution. 

OHYOBOMT8 TOBJUDUB TOB&mxrS (OeiMi). 

1874. Jlesperomys (Onychomys) torridus CoURS, Proc. Acad. Nat. Sci. Pliiladel- 
pkia, 1874, p. 183. December 15. 

1885. Onychomys leucogaster, var. torridns IlBUiacK, Geol. and Nat. Ilist. Surv. 
Mimiewita, 13tli Ann. Bep. (1884), p. 183. 

1885. ITespcromys torridus True, Proc. U. 8. Nat. Mua., vol. 7 (1884), p. 597. 

1888. C[ncftus] torridus Thomas, Proc. Zool. Soc. Ijondf)n, 1888, p. 133. 

1880. Onychomys torridus Meuriam, North Amer. Fauna, No. 2, p. 3. October 30. 

1806. Onychomys torridus arenicola Mearnh, Proc. U. H. Nat. Mu»., No. 1103, 
advance sheet, p. 3, May 25; Proc. U. S. Nat. Mus., vol. 19, p. 130. (Kio 
Grande, about six miles above El Paso, Texas; type in U. S. Nat. Mus.) 

1912. Onychomys torridus iorridus Miller, Bull. 79, U. S. Nat. Mus., p. 128. 
December 31. 

Type-locality . — Camp Grant, Graham County, Arizona. 

Geographic distribution . — From the Pecos Vallo}’^ in Texas and south- 
eastern New Mexico, west across southern New Mexico and Chihuahua 
into southeastern Arizona and northern Sonora. North in the Rio 
Grande Valley to Socon'o, Now Mexico; south to northern Durango. 

General characters. S\zo medium, but less than in any neighboring 
foi*m; ear smaller than in any other subspecies of torridus. Color of 
adult in late autumn and winter very rich reddish brown; much paler 
in late winter and spring; and darker, less bright, in the now coat in 
late summer; young very dark. Skull with the anterior palatine 
foramina large, extending liackward to plane of anterior edge of 
or beyond to plane of second cusp of this tooth; posterior edge of 
palate normally concave, without projecting spine. 

Color. — Ad'idt in fuU winter pelage (17876, Dos Cabezos, Arizona, 
November 21); Upperparts dark pinkish-cinnamon, rich and glossy; 
palest on the nose and cheeks; darkest along back from between 
ears to rump, where it is considerably mixed with the dark blackish- 
brown tips of the long overlying hairs; purest and brightest on 
shoulders and sides where there is little or no admixture of blackish. 
Wlxiskers mixed black and white; underfur broadly dusky neutral- 
gray; lanuginous tufts in front of ears conspicuous, pure white; outer 
ear dark brownish, rimmed with whitish; inner side of ear scantily 
haired with whitish. Underparts pure white, sharply cut off from 
color of upperparts, and extending well up on lower sides of body 
and on lower cheeks; the underfur for one-half its length dark 
neutral-gray, black in some lights; arms and hands pxire white; legs 
like hips above, white below; feet white. Tail sharply bicolor, gray- 
ieh-brown above to near tip; white below and around tip. AduU in 
late winter and spring (21201, Mesquite Springs, ('Jhihuahua, May 12): 
Much paler than in full winter coat, less reddish-cinnamon, more 
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yinaceous or pale pinkish-gray and buff; the OTerlying hair tips worn 
or faded and the brownish-blaok wash on back and romp less con- 
spicuous as a consequence; lanuginous ear tufts less contrasted from 
surrounding color and therefore much less conspicuous. AdvU in 
new pelage, late summer and fall (21215, San Pedro River, Arizona, 
October 25): Darkest annual stage of adult. Pelage short, glossy, 
and with little red. Upperparts of head and body uniform wood 
brown, finely fined with darker; cheeks, shoulders, and sides very 
slightly paler, with less blackish-brown suffusion from darker hair 
tips; underfur broadly dark neutral-gray, the grayish-brown tips 
comparatively short; ear tufts wanting or inconspicuous, not notice- 
ably contrasting in color from head. Underparts grayish-white, the 
slaty imderfur showing through the thinly haired chest, beUy, and 
limbs. Tail comparatively thinly haired, dark brown above, tip 
and underside wliitish. Juvenile pdage (66085, Dos Cabezos, Ari- 
zona, June 22): Above uniform mouse-gray, the hair tips only 
slightly fighter than the underfur; ear tufts grayish; cars blackish 
outside, rimmed with white; dark brown inside, thinly haired with 
whitish. Underparts grayish-white; tail not sharply bicolor as in 
adult, the upper side gray, the under side and tip grayish-white. 
This juvenile pelage moults and renews directly into the post-juvenile 
pelage, which is worn until the following summer or autiimn. Posir 
juvenile pdage (1.32056, Colonia Diaz, Chihuahua, January 19): 
Above browner, less slaty-gray, than in the juvenile coat. Gleneral 
color of upperparts grayish-hair-brown, with a decided tendency 
toward drab, finely fined with darker. Undorparts clear whitish. 
Tail sharply bicolor, the brown fine along upper surface very narrow. 

SkviU . — ^The skull, in general shape, is not conspicuously different 
from that of other forms of the torridus group. It is of medium 
size with comparatively narrow zygomatic breadth. The anterior 
palatine foramina are large, widely spreading forward of center, and 
extend backward to or beyond plane of anterior edge of m‘, usually 
fully to plane of second cusp of that tooth. The palate appears, 
therefore, very short, and this appearance is accentuated by the 
deeply concave posterior edge, normally without indication of spine. 
In occasional immature specimens from throughout the range of 
the form, and in many adults from the extreme western limits of its 
distribution in Arizona and Sonora, the posterior edge of the palate 
develops a well-formed spine, as in the neighboring races on the 
west and south. Skulls from these western localities show a still 
further approach toward perpaUidus in the shortening of the anterior 
palatine foramina, .though the skins from this region retain the high 
coloration of true torridw. (Plate 15.) 

Measurements . — ^Averages and extremes of twenty-three speri- 
mens from Arizona, New Mexico, Sonora, and Chihuahua: Total 
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length, 146 (134-158) millimeters; tail vertebree, 52 (47-60); hind 
foot, 21.2 (20.0-22.0); ear from notch in dry skin, 14.0 (12.0-15.8). 
Skull: Condylobasal length, 23.3 (22.7-24.7); zygomatic breadth, 
12.7 (11.9-13.7); interorbital breadth, 4.5 (4.3-4.8) breadth of brain- 
case, 11.5 (11.0-11.9); length of nasals, 9.7 (8.9-10.4); length of 
mandible, 13.4 (12.6-14.1); maxillary tooth row, 3.7 (3.6-3.9). For 
detailed measurements of specimens see page 480. 

Types pedmen, — No. 9886, United States National Museum. 
Skin only; adult, not sexed: made up from alcohol and colors con- 
siderately modified. Collected June 10, 1867, by Dr. Edward 
Palmer. Catalogued January, 1872. On the label are recorded 
the following: ‘‘Alcoholic measurements: nose to eye, .50 [hundredths 
of inch]; nose to oar, .95; nose to occiput, 1.25; length, 3.75; tail, 
2.00; fore foot, .40; hind foot, .80; oar, .70 long, .50 wide.” Ear 
from notch in the dry skin measures 13.3 millimeters; the hind foot, 
19.7. 

Remarks. — comparison of numerous examples in the same 
pelage proves that Onychomys iorridus torridus is remarkably uniform 
m coloration over its entire range. Skins in the full winter coat 
from Texas can be exactly matched by comparable skins from 
Dos Cabezos, Arizona. As noted in the description of the skull, 
specimens of torridus from the extreme western limits of the range 
of the typical race show a decided approach towerd perpaUidus in 
cranial characters, though retaining the coloration of torridus in 
its extreme richness. No specimens are available from the area 
between the northwestern limits of tlie distribution of torridus, as 
mapped, and Phoenix, Arizona, where perpaUidus occurs, but the 
ranges of the two subspecies doubtless meet in this territory, as indi- 
cated by the approach of characteristics in specimens of each. 

The type-specimen of Onychomys torridus arenicola Meams, col- 
lected by Dr. Edgar A. Meams and F. X. Holzner on the Rio Grande 
about 6 miles above El Paso, Texas, February 29, 1892, is in the 
collection of the United States National Museum. It is in the pale 
spring stage of the winter pelage and exactly matches some early 
April skins of true torridus. All late autumn and early winter skins 
from the El Paso region and throughout westerh Texas are indis- 
tinguishable in color from comparable skins of torridus from south- 
eastern Arizona, and there are no important discrepancies in measure- 
ments or in cranial characters. 

Specimens examined. — Total number, 183, from localities as follows: 

Abizoka: Calabasas, 5; Camp Grant, 1 (type); Dos Cabezos, 7; 
Fairbank, 20 (Field Mus., Amer. Mus., and Mus. Comp. Zool.); Fort 
Lowell, 13 (Field Mus. and Amer. Mus.); La Osa, 3; Mammoth, 2; 
Oracle, 1 ; San Bernardino Ranch, 3 (Field Mus. and Amer. Mus.) ; 
San Pedro River, 1; Santa Cruz River, 4; Tucson, 2; United States 
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Government grass reserve, 30 miles south of Tucson, 1 (Umv. of 
Calif.). 

Nbw Mexico: Alamogordo, 1 (Phiia. Acad. Sci.); Apache, Grant 
County, 3 ; between Alamogordo and Dry Cafion, Sacramento Moun- 
tains, 7 (Phiia. Acad. Sci.); Caiizallilo Springs, 1; Dog Spring, 1; 
Dry Creek, 1; Eddy, 2; Glen wood, 4; Gold Camp, 1; Hillsboro, 1; 
Organ City, 1 ; Pleasanton, 4 ; Redrock, 2 ; San Andres Mountains, 1 ; 
Silver City, 2; Socorro, 3; Tularosa, 10; upper comer monument, 
Mexican boundary line, 9; Weed, 1. 

Texas: Alpine, 5; El Paso, 1; Fort Lancaster, 6; Franklin Moun- 
tains, 1 ; Kent, 1 ; Marathon, 1 ; Marfa, 9 ; Moxon Springs, 1 ; Mona- 
hans, 4; Presidio County, 3; Rio Grande, 6 miles above El Paso, 1 
(type of ^‘arenicola'*); Sierra Blanca, 11. 

Chihuahua: Casas Grandes, 5; Chihuahua, 2; Colonia Diaz, 1; 
Gallego, 1; Juarez, 1 (Amer. Mus.); Mesquite Sprmgs, 1; Samala- 
yuea, k 

Sonora: Cerro Blanco, 1 (Field Mus.); Magdalena, 3. 

Durango: Ind4, 1 ; Rio Seatin, 2 (Araer. Mus.); Rosario, 1 (Amer. 
Mus.) ; Villa Ocampo, 1 (Amer. Mus.). 

OHTCHOlfYB TORBXDUS PERPALLZDU8 Mtanif. 

1896. OnycJtomys torridus perpallidus Mearns, Proc. U. S. Nat. Muh., No. 1103, 
advance sheet, p. 4, May 25; Proc. U. 8. Nat. Mua., vcd. 19, p. 140. 

Type-locality. — East bank of Colorado River, at Monument No. 
204, Mexican Boundary Lino, Yuma County, Arizona. 

Oeograpliic distribution, — Colorado River valley in western Aii- 
zona; eastward along tributary streams to Big Sandy Creek, Signal, 
and Phoenix. Doubtless occurs also in northwestern Sonora. 

Oeneral characters. — Slightly larger than the neighboring forms, 
torriduSy longicaudmy and with larger ears. Coloration 

much as in longicauduSy but averaging considerably duller, less 
brightly pinkish-buff ; paler than in torridu^y darker than in pvlcher. 
Skull always with well-developed spine from posterior edge of palate; 
the anterior palatine foramina ending about even with plane of fronts 
of first molars. 

Color. -AdvU in fvU winter pelage (189282, Dolan's Spring, Ari- 
zona, February 7) : Decidedly paler, less richly colored, than corre- 
sponding pelage of torridus. General color of upperparts light 
pinkish-cinnamon, pure on cheeks, shoulders, and sid^, and very 
sparingly and minutely streaked with darker on back and rump, 
lanuginouB tufts in front of oars mixed with color of head and much 
less conspicuous than in torridus; underfur a*much paler slate, in 
most lights about as in slato-gray No, 5 of Ridgway. Tail, feet, 
and underparts as in torridusy but the underfur below very narrowly 
pale slate, very different from the broadly grayish-black imderfur 
of torridus. AduU in late winter and spring (60174, type, Yuma 
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County, Arizona, March 27): Palw and more grayish than in late 
auttimn and midwinter, lacking much of the bright pinkish tint. 
General color of upperparts vinaceous-buff, finely streaked by the 
darker hair tips; ear tufts not noticeable. Adult in summer (16855, 
Phoenix, Arizona, May 9): like late winter and spring specimens 
but more cinnamon colored, less grayish, chiefly duo to the wearing 
away of the dark hair tips of the old pelage and the gradual renewal 
of the new hairs. This stage more closely resembles the full winter 
coat than the last described spring stage in color, but is more cin- 
namon, less pinkish. Juvenile (141849, Gila City, Arizona, March 
3): Very much paler than the young of torridus, drab instead of 
gray. Upperparts light drab, paler and clearer on sides; underparts 
white [not gray as in juvenile of torridus]^ the hairs of throat pure 
white to bases, of breast and belly with narrow gray undercolor. 
Post-juvenile pelage (189288, Yuma, Arizona, April 11) : This pelage 
is retained by most individuals until late spring of the second year. 
It is much like the post-juvenile pelage of true torriduSj but slightly 
paler, more grayish. Upper parts avellaneous, finely and fully 
streaked by the darker hair tips. 

SlcuU , — The skull is like that of torridus^ but with the posterior 
border of palate bow-shape, always with well-developed point ex- 
tending backward into the interpterygoid space; anterior palatine 
foramina shorter, usually just reaching plane of fronts of first molars. 

Measurements. — Typo: Total length, 157 millimeters; tail verte- 
brae, 57; hind foot, 22.0; ear from notch in dry skin, 15.8. Average 
and extremes of four skulls of adults: Condylobasal length, 24.1 
(23.5-25.3) ; zygomatic breadth, 13.0 (12.7-13.2) ; interorbital breadth, 
4.6 (4.4-4.7); breadth of braincase, 11.4 (11.3-11.6); length of nasals, 
9.9 (9.4-10.5); length of mandible, 13.8 (13.5-14.2); maxillary tooth 
row, 3.8 (3.7-4.0). For detailed measurements of specimens see 
page 481. 

Type-specimen. — No. 60174, United States National Museum. 
Skin and skull of adult female, in late winter pelage. Collected 
March 27, 1894, by Dr. Edgar A. Meams and F. X. Holzner. No. 
3301, International Boimdary Commission coDection. 

Remarks . — ^This well-marked form seems to be confined to the 
east side of the Colorado River, in western Arizona, and eastward 
along the Lower Sonoran valleys of tributary streams. As shown 
by the specimens at hand, its range reaches its most eastern limit 
in the valley of the upper Gila at Phoenix, Arizona. Specimens 
from Phoenix, in fulk fresh early winter coat, almost exactly match 
in color the paler spring stage of true Uyrridus. The Colorado River 
seems a natural barrier between the ranges of perpattidus on the 
east, and pulcher and longicaudus on the west and north. Although 
specimens from points near the river in northwostem Arizona and 
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from NeedleB; Califomia, may not be typical of their reepectivo 
races, there is a decided break in size and in skull characters at 
this point, and every specimen so far examined can be placed unhes- 
itatingly with its proper form. On the west side of the Colorado, 
at Needles, there is a decided reduction in size, accompanied by 
absence of the palatal spine, and the skins are colored much more 
like typical pvicher than true perpaUidus. The specimens from east 
of the river (Fort Mojave, Beale's Spring, and Big Sandy Creek), 
are darker (slightly approaching typical longicaudus in color), but 
exhibit the cranial characters of perpaUidus. 

Specimens examined . — Total number, 21, from localities as follows: 

Ahizona: Beale's Spring, 3; Big Sandy Creek, 2; Colorado River 
at Monument 204, Mexican Boundary Line, 1 (type ) ; Dolan's Spring, 

1 ; Fort Mojave, 1; Gila City, 3; Harpers, 2; Parker, 1; Phoenix, 5; 
Signal, 1; Yuma, 1. 

omroKOXTB ToaBzntra pitlchxb iluiot. 

1903. Onyckomys pukher Eluot, Field Col. Mue., pub. 87, zool. sor., vol. 3, No. 14, 
p. 243. Docember. 

1913. 0{nychomys] /[orriditf] pukher Holustbb, Ptoc. Biol. Soc. Washington, 
vol. 26, p. 215, December 20. 

Type-locality . — Morongo Pass, San Bernardino Mountains, Cali- 
fomia. 

Geographic distribution . — ^Mohave and Colorado Deserts, California, 
and Lower California, Mexico. Known by specimens from Granite 
Springs and Needles on the north to Seven Wells, Lower Califomia, on 
the south ; and from the Colorado River bottoms westward to Ante- 
lope Valley and through San Gorgonia Pass to Cabezon station. 

General characters . — Size smallest in thegenus. Coloration very pale, 
with minimum amount of dark wash from the hair tips. Skull with 
anterior palatine foramina about even with fronts of m* and with 
tendency toward development of an imperfect spine at posterior edge 
of palate. 

Color. — AdvU in fuU winter pelage (151281, Morongo Pass, Cali- 
fornia, November 23): Resembling corresponding pelage of 0. t. 
perpaUidus but slightly paler, with less dark overwash from hair tips; 
nose and head paler, more grayish; upper side of tail lighter grayish- 
brown; and general coloration more pinkish-cinnamon; Januginous 
tufts at bases of oars white, sharply marked from general color of head. 
AdvU in spring and early summer (151640, Victorville, Califomia, 
April 6) : Brighter and purer pinkish-cinnam<]p than in early winter 
coat, with still less dark from hair tips, evidently due to wear and 
fading. Entire upperpartelightochraceous-pinkish-cinnamon, slightly, 
darker on lower back and rump; nose and forehead paler, more 
grayish; underparts pure white, the gray hair bases very narrow# 
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Ad^ in summer moU (54070, Whitewater, California, Juno 8): 
Much darker than in any other stage of pelage, and most resembling 
younger animals in the post^juvenile coat. The general color of the 
upperparts is greatly darkened by the thinning of the longer overlying 
hairs and the consequent mixture of the slaty-gray underfur into the 
coloration. Ear tufts not conspicuous. Juvenile (136227, Oro Grande, 
California, March 16): Resembling the young of perpaUiduSf but still 
paler, more grayish-drab, the nose and ears with more whitish. Very 
much paler than the dark young of 0. t, ramona. Post- juvenile pelage 
(54072, Wliitewater, California, June 9; apparently in second year): 
Upperparts unifoimly silky pale wood-brown, with a wash of cinna- 
mon on nape and shoulders; ear tufts wliito, conspicuous. 

STcvM. — The skull of Onychomys torridus pvlcJier does not differ in 
any special characters from other races. The anterior palatine 
foramina end about even with plane of fronts of the posterior 
edge of the palate is rather variable, sometimes slightly concave, 
usually truncate, often with imperfectly developed spine. 

Measuremevis, — ^Averages and extremes of nine adults: Total 
length, 136/120-145); tail vertebrse, 48 (37-51); hind foot, 19.6 (18.0- 
20.0); ear from notch in dry skin, 14.5 (12.7-15.5). Skull: Condylo- 
basal length, 22.7 (22.0-23.4); zygomatic breadth, 12.7 (12.6-13.2); 
interorbital breadth, 4.7 (4.4-5.1); breadth of braincase, 11.6 (11.2- 
11.9); length of nasals, 9.3 (8.8-9.9); length of mandible, 13.2 (12.6- 
13.7); maxillary tooth row, 3.6 (3.3-3.9). For detailed measure- 
ments of specimens, see page 481. 

Type-specimen. — ^No. 12377, Field Museum Natural History, Chi- 
cago. Skin and skull of female adult (teeth much worn), in late 
winter pelage. Collected March 1, 1903, by Edmund Heller. 

Remarks. — ^This is a well marked race which differs conspicuously 
in color from typical examples of all other forms excepting daruSy 
which it somewhat resembles. It is, however, less intensely bright 
colored than the Owens Lake form. Specimens from Needles, Cali- 
foi*nia, are slightly larger than typical examples of pulcheVy tlius ap- 
proaching the dimensions of perpaUidus and longicauduSy but they are 
indistinguishable in color from true pulcher and are still somewhat 
smaller than the average specimen of perpaUidus. A single specimen 
from Granite Springs, on the ndrth side of the Mohave Desert, is like- 
wise approaching longiccmdusy but clearly belongs best with pulcher. 
The material from along the (Colorado River is rather limited but, as 
shov^ by all the specimens examined, the river appears to be a 
natural barrier between the subspecies pulcher and perpaUidus. The 
animal is rare on the open desert, and is usually found in sandy places 
along the foothills or borders of streams and washes. Its distribution 
over the desert is therefore much broken, and large areas of its general 
range are unrepresented by specimens. The subspecies apparently 
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blends directly into ramona in the western end of San Gorgonio Pass, 
and probably intergrades with tvlarmais in the vicinity of Kern River 
VaDey and Walker Pass. Tlie single specimen from Onyx, on the 
south fork of the Kern River, is rather immature, and is indistin- 
guishable from examples of tularensis from the lower levels in the San 
Joaquin Valley. Two young examples in the collection of the 
Museum of Vertebrate Zoology at the University of California, from 
Walker Pass, are likewise indistinguishable from specimens of the 
same age from the San Joaquin Valley, and are only provisionally 
on purely geographical grounds, and perhaps wrongly, placed with 
pulcher. Adults from this pass are much needed to determine the 
subspecies. The young of these forms, in post-juvenile pelage, are 
often very much alike.. 

Specimens examined . — ^Total number, 70, from the following locali- 
ties: 

Califobnia: Agua Caliente, 1 (Amer. Mus.); Bums Oafton, San 
Bernardino Mountains, 2 (Field Mus.); Cabazon, 9; Cushenbury 
Springs, 2 (Univ. of Cal.); Daggett, 1 (Field Mus.); Fairmont, 3 
(Univ. of Cal.); Granite Springs, 1; Lane’s Mill, 20 miles north of 
Daggett, 1 (Field Mus.); Morongo Pass, 7^; Needles, 3; Onyx, 1; 
Oro Grande, 2; Palm Springs, 2 (Mus. Comp. Zool.); Victorville, 18; 
Walker Pass, 2 (Univ. of Cal.); Warren’s Well, San Bernardino 
Mountains, 1 (Field Mus.); Whitewater, 13. 

Lower California: Seven Wells, 1. 

omrokoxTS TO&Rznirs LoirozoAimirB utnum. 

1889. Onychomya longicaudus Meebiam, North Amer. Fauna, No. 2, p. 2. Octo- 
ber 30. 

1893. O[nychomyit] longicauda Rhoads, Amer. Nat,, vol. 27, p. 833. September. 

1904. 0{nychomy9] torridua hngiccmdxvB Mberiam, Froc. Biol. Soc. Washington, 
vol. 17, p. 123. June 9. 

1913. Onychomya torridua longicattdua Hollisteb, Proc. Biol. Soc. Washington, 
vol. 26, p. 215. December 20. ^ 

Type^ocality . — St. George, Utah. 

Geographic distribution . — Southwestern Utah, northwestern Arizona 
north of the Colorado River, southern Nevada, and the adjacent 
desert moimtam region of Inyo and Mono Counties, California. 
North in western Nevada to Carson Sink; west in California to Kear- 
sarge Pass and to the Argus Mountains. 

General characters.-^XoreAXon like that of pvlcher, but slightly 
darker. Larger than perpaUidtts, with shorter tail and hind foot, 
and smaller ear. Skull with anterior palatine fofamina short, usually 
not reaching plane of front of first molars. Posterior edge of palate 
truncate, rarely slightly convex, never with spine. 

> Xndudlng the type and ftmr paratypes from Uie FMd Mueeuin of Ketiiral History, Chicago. 
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Oohr. — AduU infuU winter pelage (186476, St. George, Utah, Jan- 
uary4; type): Similar to corresponding pelage of slightly 

darker than in pvlcher, AdvU in apring (28359, Panaca, Nevada, 
May 20) : Like winter pelage, but brighter, more ochraceous-pinkish- 
buff. Juvenile (26653, Vegas Valley, Nevada, March 15): Very pale; 
like young of ptdcher, but even paler, more drab-gray. PosUjuvenile 
pdage (28360, Oasis Valley, Nevada, June 2; in second year) : Almost 
precisely like corresponding pelage of pulcher. 

ShiU, — Palate never ending posteriorly with projecting spine; 
usually truncate, rarely concave. Anterior palatine foramina short, 
not reaching (or rarely in some intermediate specimens just reaching) 
plane of front of first molars. 

Measurements. — ^Averages and extremes of 23 adults from Utah, 
Nevada, and California: Total length, 141 (130-155) millimeters; tail 
vertebrie, 49.6 (40.0-58.0); hind foot, 19.9 (19.0-21.0); ear from 
notch in dry skin, 14.2 (13.2-15.6). Skull: Condylobasal length, 22.8 
(21.8-23.8); zygomatic breadth, 12.9 (12.7-13.3); interorbital 

breadth, 4.9 (4.5-6.0); breadth of braincase, ll.G (11.1-12.2); length 
of nasals, 9.2 (8.6-9.9); length of mandible, 13.3 (12.5-14.2); max- 
illary tooth row, 3.6 (3.4-3.8). For detailed measurements of speci- 
mens see page 481. 

Type-specimen. — ^No. 186476, United States National Museum. 
Skin and skull of adult male in full winter pelage. Collected by Ver- 
non Bailey, January 4, 1889. Original No., 476; Merriam collection, 
skin 5201, skull 5896. 

RemarTcs. — ^This subspecies is sharply separated from perpaUidus 
on the south by the Colorado River. At the type-locality it is com- 
paratively dark, and is virtually indistinguishable in color in some 
pelages from perpaUidus, but the cranial characters are diagnostic 
and reliable. Toward the west it gradually becomes more ochraceous 
in color until* it meets and blends with the Owens Lake form on the 
western slopes of the Argus Mountains. It also blends imperceptibly 
into the paler form later described as p^ddier, in the mountains bor- 
dering the main Mohave Desert on the north. 

Spedmens examined. — ^Total number, 65, from the following locali- 
ties: 

Utah: St. George, 3 (including the type). 

Nevada^: Ash Meadows, 2; Bunkerville, 2; Carson Sink, 2; 
Charleston Mountains, 2; Colorado River, southwest of Stoners Ferry, 
2; Oasis Valley, 4; Pahranagat Valley, 1 ; Pahroc Spring, 3; Pahrump 
Valley, 8; Panaca, f; St. Thomas, 2; Stone's Ferry, 1; Table Moun- 
tain, 1 ; V^as Valley, 6. 

1 Tor an aoooant of moit of the obeoure loaelitlee in Utah, Nevada, and Inyo County, OallfbrnJa, Udad 
In fha paper see a List of Localities Visited by the Death VaUey Expedition, by T. B. FalsMr, North 
Amerloan Fauna, No. 7, pp. 
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Caufobxxa: Amargosa, 1; Benton Station, 4 (Univ. of Cal.) ; 
Bishop, 2; Furnace Creek, Death Valley, 3; Independence, 2 (Univ. 
of Cal.); Kearsarge Pass, 2 (Univ. of CaL); Maturango Spring, 
Argus Mountains, 1; Morans, upper Owens Valley, 1; Panamint 
Mountains, 4; Panamint Valley, 1; Resting Springs, 4. 

OVYOKOHTB TOK&mUB OLABUB KolUstor. 

1913. Onyehoniya torridus clarua Holliater, Pro(^ Biol. Soc. Washington, vol. 26, 
p. 215. DecemW 20. 

Type’-locality, — Keeler, east shore of Owens Lake, Inyo Coimty, 
California. 

Geographic distribution. — ^Vicinity of Owens Lake, Coso Mountains, 
and Salt Wells Valley, Inyo County, California. 

General characters. — ^Like Onyehomys torridus lonqicauduSy but 
clearer and brighter colored, with very little dark streaking from the 
hair tips. Resembling 0. t. pvlcher, but much more intensely pinkish- 
cinnamon. Skull as in longicauduSy but with anterior palatine fora- 
mina averaging longer, reaching backward fully to line of fronts of 
first molars. 

' Oohr. — Adult infuU winter coat (25081, Keeler, California, Novem- 
ber 30): Upperparts bright pinkish-cinnamon, palest on nose and 
head and most intense and glossy on lower back and rump, with very 
little or no darker admixture from the hair tips. Underfur dark 
neutral-gray; hairs with subapical band of buff, tipped with deep 
cinnamon. Ears very tliinly haired, narrowly rimmed with brown; 
woolly tufts at bases creamy-white, comparatively inconspicuous. 
Nose, cheeks, lower sides, limbs, hands, feet, and underparts white, 
the underfur narrowly neutral-gray. Tail Whitish, with narrow, 
indistinct stripe of grayish-brown along upper side for two-thirds its 
length. Adult in late winter and spring (28199, Hot Springs Valley, 
California, May 7) : Paler, more pinkish-buff, the dark cinnamon hair 
tips worn or faded. During the summer moult (28127, Owens Lake, 
California, May 18) the adults are much darker, with very little bright 
cinnamon, and with considerable admixture of darker color from the 
gray underfur and the faded, now brownish, hair tips. Juvenile 
(28196, Olancha, California, June 30): Indistinguishable in color 
from the young of pvlcher. 

SJcuU. — ^The skull closely resembles that of longicaudus. The pos- 
terior end of the palate is always without projecting spine ; the anterior 
palatine foramina average longer than in longicaudus, reaching quite 
to plane of fronts of first molars. (Plate 16.) 

Measurements. — ^Type iwid average of six adults from the type 
re^on, the latter in parentheses: Total length, 143 (141) millimeters; * 
tail vertebrflB, 61 (61.4); hind foot, 20.6 (19.7); ear from notch in 
dry skin, 15.7 (14.8). Skull: Condylobasol length, 23.3 (23.0); 

84848*— Proc.N.M.vol.47— 14 80 
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zygomatic breadth, 13.2 (12^) ; mterorbital breadth, 4.9 (4.8); 
br^th of braincase, 11.6 (11.7); lezigth of nasals, 9.5 (9.3); length of 
mandible, 13.2 (13.3); maxillary tooth row, 3.7 (3.6). For detailed 
measurements of specimens, see page 482. 

Type-specimen. — ^No. United States National Museum, 

Biological Surrey collection. Adult male (teeth considerably worn) 
in full winter pelage. Collected December 30, 1890, by Vernon 
Bailey. Original number, 2314. 

Remarks. — In the immediate vicinity of Owens Lake, the Ony- 
chomys of the longicavjius type develops its brightest coloration, with 
the minimum of admixture of any darker streaking from the hair 
tips. The animals from this region are so decidedly different in color 
from specimens of typical hngicavdus, and occupy such a definite, 
though limited, range that the form represented requires recognition 
by name. It resembles pulcJier in the purity of the color, but is 
decidedly richer and brighter colored. The intensity of the coloration 
in tliis region parallels that of several other species of rodents. 

• Specimens examined. — ^Total number, 21, from the following locali- 
ties: 

California : Coso Mountains, 2 (Field Mus.) ; Hot Springs Valley, 
2; Keeler, 8; Lone Pino, 3; Olancha, Owens Lake, 6. 

ONTOHOXTS TOBamirS TUXABZirSIS Xeixlam. 

1904. (Mychomy*tomdu»tvJaretmiM.KAiiiA.u, Ftoc. Biol. Soc. Waabiagton, vol. 17, 
p. 123. June 9. 

1905. Onychomys longiixntduB tularenti* Eluot, Field Col. Mus., zool, ser., vol. 0, 
p. 132. 

Type-locality. — Bakersfield, Kom County, California. 

Geographic distribution. — Upper San Joaquin Valley and neigh- 
boring foothills and valleys, California. Nortli to Little Panoche 
Creek, San Benito Coimty; south to Carriso Plain and Bakersfield. 

General characters. — CJolor of upper parts grayish-drab; very differ- 
ent from adults of any other form found in the United States, and 
most resembling 0. t. canus of Mexico. Posterior edge of palate not 
conspicuously concave, frequently convex, but never with distinct 
spine. 

Oolor. — Adult in full winter pelage (151339, Little Panoche Creek, 
California, December 11): Upperparts light drab, slightly washed 
with a pinkish cast, and everywhere finely lined with the dark brown 
of the hair tips; uppei* face darker, ashy-gray. Between the oolor 
of the back and the white of the lower sides is a narrow, indefinite 
stripe of %ht pinkish-buff, clearest and most sharply marked pos- 
teriorly. Ihe underfur is of a lighter gray than in the neighboring 
subspecies; the lanuginous tufts at ear bases are grayish-white and 
barely noticeable; arms, hands, lower sides of legs and of tail, loweir 
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sides, and entire undeiparts white, the hairs of chin and throat white 
to bases; rest of underparts with narrow undercolor of gray. Tail 
sharply bicolor; grayish-brown above, whitish below, with whitish 
tip. AdvU in summer (149793, Stanley, California, July 1): Upper- 
parts grayish-cinnamon, with little luster and with considerable 
admixture of gray from the underfur; upper face dark ashy. Juve- 
nile (129968, Santiago Springs, California, July 30): Lighter colored 
than young of ramona; darker, more a.shy, than young of longicavdus 
or pulcher. Upperparte, including legs above to ankles, ecru-drab, 
finely streaked and darkened by the blackish hair tips ; below whitish, 
the hairs barely darkened to a pale grayish-white at bases. Post- 
juvenile pdage (128409, Santiago Springs, California, August 14): 
General color above light drab, less ashy than in the juvenile, and 
without the pinkish cast of old adults; upper face not darker than 
back. This pelage is apparently worn until late in the second sununer. 

Skull . — ^Anterior palatine foramina about reaching plane of fronts 
of first molars. Posterior edge of palate never distinctly concave, 
but normally truncate, and frequently convex, but with no distinct 
spine projecting into interpterygoid space. 

Measurements. — Averages and extremes of four adults: Total 
length, 144 (141-148) millimeters; tail vertebrae, 52.3 (51-54); 
hind foot, 20.8 (20.0-22.0); ear from notch in dry skin, 14.6 
(14.0-15.1). Skull: Condylobasal length, 23.5 (23.2-24.0); zygo- 
matic breadth, 12.9 (12.5-13.3); interorbital breadth, 4.7 (4.5-4.9); 
breadth of braincase, 11.6 (11.3-11.8); length of nasals, 9.2 (8.9-9.5); 
length of mandible, 13.4 (13.1-13.7); maxillary tooth row, 3.7 
(3.5-3.8). For detailed measurements of specimens sec page 482. 

Type-specimen.— No. United States National Museum, Bio- 
logical Survey collection. Skin and skull of female young adult (teeth 
slightly worn) ; moulting the post-juvenile pelage and renewing into 
first fall pelage of adult, probably second summer. Collected July 
19, 1891, by Dr. A. K. Fisher. Cirig. No. 792. 

Remarks. — The adults of this form differ conspicuously in color 
from adults of all the neighboring subspecies of torridus. The San 
Joaquin grasshopper mouse is a decidedly grayish-drab colored race, 
becoming slightly more cinnamon or odiraceous in faded summer 
coat, before the moult. The differences in seasonal pelage are much 
less than in any other of the northern races, and are not so readily 
definable. 

Specimens examined. — Total number, 20, from loce.lities as follows: 

Cautobkia: Alcalde, 1; Alila, 2; Bakersfield, 1 (type); Carriso 
Plains, 1; Coalinga, 1; Delano, 1; Famoso, 1; Huron, 2; Little 
Panoche (^ek, 1 ; MoKittrick, 1 (Univ. of Calif.) ; Santiago Springs,' 
2; Stanley, 2; Weldon, 4 (Univ. of Calif.). 
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omroHOim TomBXDxm mAxovA xho«dt. 

1893. OnydkomyB ramona Rhoads^ Amer. Nat., vol. 27, p. 838. September. 

1904. Onychomy$ torridus rimfma Mbbsiam, Proc. Biol. See. Washixigton, vol. 17, 
p. 124. June 9. 

Type4ocality . — San Bernardino Valley, California. 

OeograpTtic distribution . — Extreme southwestern California and 
northwestern Lower California, Mexico. From San Fernando and 
San Bernardino south into Tecarte Valley. 

General dvaractera . — Size slightly greater than in 0. i. pulcher; 
coloration very dark, the darkest of all the forms of the torridus group 
foimd in the United States; skull like that of pulcher. 

Oolor. — Adult in fall winter pelage (126063, Mouth of Tib Juana 
River, California, January 18): Nose, hoacl, and broad area along 
upperparts to base of tail blacldsh-brown; aides of body and outer 
sides of hind limbs to ankles brighter, more reddish-brown, with less 
admixture from dark hair tips; oar tufts mixed brown and whitish, 
not especially conspicuous; underparts creamy-white, the hairs of 
chin and throat without grayish undercolor. Tail blackish-brown 
above, whitish at tip and below. Adult in early summer (127979, 
Reche Canyon, California, May 24) : lighter, more reddish, than in 
winter, without definite dark area on dorsum, the blackish-brown 
hair tips having faded and worn away. The most extreme example 
of this stage that I have seen is number 7376 of the Museum of Ver- 
tebrate Zoology, University of California, from Jacumba, March 19. 
It is the brightest specimen of ramona in all the collections, and most 
resembles specimens of true torridus in full winter pelage. Juvenile 
pelage (34090, San Diego, California, May 10): Darker than young 
of pulcher^ more mouse-gray above. Post-jwoenUe pelage (31076, 
Reche Canyon, September 22; apparently in second year): Upper- 
parts light drab, darker, more grayish, on head and lower back. 

Shall . — ^The skull is apparently indistinguishable from that of 0. i. 
pulcher. (Plate 16.) 

JhTerx^ur^mento.—Averages and extremes of 10 adult specimens: 
Total length, 141 (137-148) millimeters; tail vertebrie, 49.6 (36-56); 
hind foot, 20.3 (19.0-21.0); ear from notch in dry skin, 14.7 (14.2- 
16.4). Skull: Condylobasal length, 23.4 (22.6-23.8); zygomatic 
breadth, 13.2 (12.7-13.7); interorbital breadth, 4.8 (4.6-5.0); breadth 
of braincase, 11.8 (11.4-12.3); ler^h of nasals, 9.7 (9.2-10.1); length 
of mandible, 13.6 (13.2-14,0); maxillary tooth row, 3.6 (3.4-3.7). 
For detailed measmements of specimens see page 482. 

Type^specimen. — No. 7823, collection of Academy of Natural 
Sciences, Philadelphia. Skin and skull of female adult (teeth con- 
siderably worn), in early summer stage of pelage, with dark dorsal 
area nearly obsolete and general color considerably paled. Collected 
April 11, 1893, by R. B. Herron. Original number, 218 (Rhoads 
collection, No. 823). 
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Remarks, — ^This well-marked subspecies is the darkest of the races 
o! torridus found in the United States. It intergrades directly with 
ptUcher in the west end of San Gorgonio Pass. The specimens from 
Tia Juana River and Tecarte Valley show an approach in size to 
0. t macrotis of Lower California peninsula. 

Spedmens examined, — Total number, 60, from localities as follows: 

Califobnia: Banner, 1 (Univ. ot Calif.); Burbank, 1; Dulzura, 2 
(Phila. Acad. Sci.) ; Femdale, San Bernardino County, 2 (Mus. Comp. 
Zool.); Jacmnba, 3; La Puerta Valley, 1 (Univ. of Calif.); mouth 
of Tia Juana River, 5; Pasadena, 1 (Univ. of Calif.); Reche Canyon, 
4; Riverside, 9; San Bernardino Valley, 15 (including the typo and 
paratypes, Phila. Acad. Sci.); San Diego, 1; San Fernando, 1; San 
Jacinto Lake, 1; Santee Mountains, 3; Tujunga Valley, 1 (Univ. of 
Calif.); Valle Vista, San Jacinto Valley, 4 (Univ. of Calif.); Warner 
Pass, 2 (Univ. of Calif.). 

IjO*wer California: Tecarte Valley, 3. 

OmrOHOMTB TORRmUB KAOROTZB Xlllot. 

1903. Onychomyi macrotis Elliot, Field Col. Mu»., pub. 74, 2X)ol. ser., vol. 3, 
No. 10, p. 155. April. 

Typedocality. — Head of San Antonio River, west slope of San Pedro 
Martir Mountains, Lower California, Mexico. 

Geographic distribution. — From the San Pedro Mailir and southern 
Hanson Laguna Mountains west to the Pacific coast, Lower Cali- 
fornia, Mexico. 

Oep^ral characters, — Like Owychomys torridue ramona but larger, 
with longer tail and hind foot, and especially larger ears. 

Color, — Not distinguishable from that of OivycJumys torridus 
ramona. 

ShuU, — ^Tho skull of macrotis is like that of 0. t, ramonay but larger. 
(Plato 16.) 

MeasuremetUs, — ^Type and an adult female from San Quintin, Lower 
California, the latter in parentheses: Total length, 155 (148) milli- 
meters; tail vertebrsD, 66 (54); hind foot, 21 (22); ear from notch in 
dry skin, 16.7 (16.8). Skull: Condylobasal length, 24.3 (24.7); 
zjrgomatic breadth, 13.3 (13.6); interorbital breadth, 4.9 (6.0); 
breadth of braincase, 11.7 (11.8); length of nasals, 10.3 (10.1); 
length of mandible, 14.1 (14.2); maxillary tooth row, 3.7 (3.7). 
Average external measurements of eight specimens from San Quin- 
tin, compared with averages of eight skins of ramonay the latter in 
parentheses: Tail vertebree, 52.4 (47.0); hind foot, 21.1 (20.1); ear 
from notch in dry skin, 16.6 (14.5). 

Type-specimen, — ^No. 10283, Field Museum of Natural History, 
Chica^. Skin and skull of female adult (teeth considerably worn).* 
Collected March 11, 1902, by Edmund Heller. 

fiemarifcB.— The recorded measurements give little idea of the great 
dod of the ear as compared with that of ramona* Except for increase 
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in general size and relative, as wdl as actual, increase in.tlie size of 
the ear, macrotis is very like ratnona, vrith which it most certainly 
intergrados. 

Specimens examined. — Total number, 22, from localities as follows: 

Lower Cai.ifornia: El Alamo, 1 (Field Mus.); Head of San An- 
tonio River, San Pedro Martir Mountains, 1 (Field Mus., the type) ; 
San Quintin, 18; Trinidad, 1 (Field Mus.); Trinidad Valley, 1. 

oiTToaoirrs TouamuB takhitsis ibmaa. 

1904. Onycho^nys torridus yukiensis Merriam, Proc. Biol. Soc. Washington, vol. 

17, p. 124. June 9. 

1904. Onychomya yakienais Merrxam, Proc. Biol. Soc. Washington, vol. 17, p. 124. 

June 9. 

Type-locality,— C&motif Rio Mayo, southern Sonora, Mexico. 

Geographic distribution, — Southeastern Sonora and northern Sin- 
aloa, Mexico. Known Irom the upper Rio Mayo on the north to the 
city of Sinaloa on the south. 

General characters, — Like 0. t. torridus, but larger and averaging 
darker in color, with larger ears and hind foot. Skull with posterior 
border of palate never concave, rarely truncate, usually with well- 
developed spine projecting into interpterygoid space. 

Color, — AduJi in fuU early winter peldge (96384, Alamos, Sonora, 
December 19): Like corresponding pelage of true torridus, but 
slightly darker and duller above, less rich pinkish-cinnamon; upper 
sides clear pinkish-cinnamon as in torridus; ears darker, thinly haired, 
with very narrow whitish rim, and no conspicuous white lanuginous 
tufts at bases as in torridus. Tail slightly grayish on terminal half 
below, brown above with whitish tip. In laie winter and spring 
(96391, Camoa, Sonora, January 17) this pelage becomes darker, less 
bright, with large area of dull brown on upperparts and with the 
sides more grayish-pink, less cinnamon. Adult in short new coat oj 
late summer (95856, Camoa, Sonora, October 28; type): Upperparts 
with broad strip of blackish-brown from between eyes to rump, blend- 
ing into the dark pinkish-gray of sides and hips; cheeks and shoulders 
paler; no specially developed ear tufts. Juvenile (96853, Camoa, 
Sonora, October 28): Darker mouse-gray than young of torridus. 
This very dark stage soon changes into a lighter coat, apparently 
from fading of the hairs and without moult. In this sta^ (96383, 
Alamos, Sonora, December 19) the entire upperparts are a pale drab- 
gray, slightly darker on dorsum, against which the dark-gray ears 
are very conspicuous in color. Post-ju/oenile pelage (95856, Camoa, 
Sonora, October 28; apparently second autumn): Upperparts dark 
browni^-gray, washed with dark rusty; ears blackish, wi^out lanu- 
ginous tufts at bases. This pelage moults and renews into the coat 
of the fully adult (96388, Alamos, Sonora, Dec^ber 20), the hips and 
posterior sides first renewing the brownish pelage of full maturity; 
the white ear rim also beoomes sharply marked. 
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ShuU and teeth. — Skull larger than in torridiia, with longer mandible. 
The posterior border of the palate is never concave as in torriim; it 
is rarely trtmcate, but usually with a very well-developed spine pro- 
jecting into the interpterygoid space. The anterior palatine for- 
amina are large, well bowed, and extend backward to line of the sec- 
ond cusps of first molars. The posterior palatine foramina are also 
especially large, open, and three times as long as wide. The teeth, 
as in all the middle Mexican forms, average larger than in the northern 
races. (Plate 16.) 

Measurements. — Averages and extremes of seven adult specimens 
from Camoa and Alamos, Sonora: Total length, 149 (138-156) milli- 
meters; tail vortebrflB, 53.0 (47-57); hind toot, 22.4 (21.5-24.0); ear 
from notch in dry skin, 16.0 (16.2-17.8) . Skull: Condylobasal length, 
24.0 (22.4-25.4); zygomatic breadth, 13.2 (12.4-13.5); interorbital 
breadth, 4.5 (4.3-4.6); breadth of braincaae, 11.8 (11.4-12.2); length 
of nasals, 9.9 (9.1-10.6); length of mandible, 14.3 (12.8-15.1); maxil- 
lary tooth row, 3.9 (3.8-4.0). For detailed measurements of speci- 
mens, see page 483. 

Type-spe(Ainen.- -No. 95855, United States Nat. Museum, Biological 
Survey collection. Skin and skull of female adult (teeth moderately 
worn), in short fall pelage. Collected October, 28, 1898, by E. A. 
Goldman. Original number, 13158. 

Eemarks. — Except for its large size and larger ears, yahiensis is ex- 
ternally much Uke true torridus. The skull differs greatly from 
typical torridus in the shape of the posterior border of the palate. In 
the presence of the palatal spine it shows approach toward the some- 
what aberrant specimens of torridus from the western limits of the 
range of the latter, in the vicinities of Tucson and La Osa, Arizona, 
and at Magdalena, Sonora. 

Specimens examined. — ^Total number, 19, from localities as follows: 

Sonora: Alamos, 7; Camoa, Rio Mayo, 11 (including the type). 

Sinaloa: Sinaloa, 1. 

OSTOROim TORRmUB OAinra M^nelaa. 

1904. Onychomyu torridus canw Mebhiam, Proc. Biol. Soc. Washington, vol. 17, 
p. 124. June 9. 

TypeAocality. — San Juan Capistrano, Zacatecas, Mexico. 

OeograpMc distrilnUian. — Zacatecas, Aguas Calientea, and south- 
western San Luis Potosi, Mexico; south and east to Rio Verde, San 
Luis Potosi. 

Oeneral characters. — CHoeely related to O. t. yahiensis^ but differing 
greatly in color; lees bright cinnamon or brownish, more pinkish-gray* 
Greatly resembles in color the San Joaquin Valley form, 0. t. tutarefn^. 
sis. Seasonal changes in pelage veiy slight. 

Color. — AduU in full winter pelage (82102, Rio Verde, San Luis 
Potosi, January 13): Upperparta wood-brown, everywhere washed 
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vdtix pale pinkish-ciimamoni gi^iog a general color of ^^grayish** 
brown’’; no distinct dorsal color area, the upper side uniform with 
back. Ears dark, thinly haired, the tufts at bases buffy and gray, 
inconspicuous; tail dark brown above, grayish-white below; feet very 
thinly haired with whitiBh. Underparts grayish- white, the underfur 
mixing with and darkening the general color from the white hair tips. 
Adult in new short coat oflaie summer (90840, Hda. San Juan Capis- 
trano, Zacatecas, August 20) : Darker, more blackish-brown on middle 
back and rump; the sides slightly paler pinkish-gray. 

STcuU . — As in yahiensiSf but palate with less regularly well developed 
spine, sometimas concave as in true torridus. Posterior palatine fora- 
mina smaller. 

Measurements, — Averages and extremes of six adults: Total length, 
160 (146-153) millimeters; tail vertebrie, 52.8 (42-58); hind foot, 
21.9 (21.0-23.0) ; ear from notch in dry skin, 16.0 (15.2-17.1 ). Skull: 
Condylobasal length, 24.0 (23.5-24.9) ; zygomatic breadth, 12.8 (12.4- 
13.2); interorbital breadth, 4.5 (4.4-4.8); breadth of braincasc, 11.8 
(11,6-12.0); length of nasals, 10.2 (9.8-10.7); length of mandible, 13.8 
(13.5-14.1); maxillary tooth row, 3.7 (3.6-3.9). For detailed 

measurements of specimens, see page 483. 

Type'-spedmen. — No. 90843, United States National Museum, Bio- 
logical Survey collection. Skin and skull of female adult (teeth 
moderately worn). Collected August 23, 1897, by E. W. Nelson and 
E. A. Goldman. Original number, 11574. 

RemarTcs , — In the comparative uniformity of color throughout the 
year, this subspecies differs grCatly from the more northern forms of 
Onychomys torridus^ in which the variations from age and season are 
so remarkable. The color resemblance of some adults to certain 
examples of 0. t, tvlarensis is very striking. As shown by a small 
series of skins from northern Durango, which, though somewhat inter- 
mediate, have been placed with 0. i. torridus^ this form blends directly 
into the latter subspecies on the north. Typically, however, it most 
resembles 0. t. yaJciensis. 

Specimens examined. — Total number, 14, from the following locali- 
ties: 

Zacatecas: Hda. San Juan Capistrano, 6 (including the type), 

AauAS Calientes: Chicalote, 1. 

San Luis Potosi: Jesus Maria, 2; Rio Verde, 6. 

OKTOHomrs to&xxdxts straainrvs miMpMiM. 

Typt-ioec^Hy. — Miquihuaaa, Tamaulipas, Mexico. 

Oeogmphie digti^idion . — East side of the Mexican table*laiid, in 
extreme southeastern Coahuila, southern Nuevo Ijeon^ and south- 
westem Tamaulipas. 

Qmercd cTtaractera . — Largest of the torridm group. Coloration in 
nev coat more reddish than in camue, approacblng that of torridmt 
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proper. Skull as in camu, but s%htly larger, mth larger audital 
buUsB. 

Color. — AduH inleft-ooer winter coat (93829, Jatuuave, Tamaulipas, 
June 3): Most like summer skins of camw, but with more pinkish 
suffusion over entire upperpartsj and sides brighter pale pinkish- 
cinnamon. AdvJits in ’process of mouU (93837, Miquihuana, Tamau- 
lipas, Juno 8) are frequently very dark; the dark gray underfur 
is exposed in patches and the light hair tips are almost completely 
worn or faded away; msty areas are irregular, from retarded moult 
or from renewal. Adult in new coat (93839, type Miquihuana, Tamau- 
lipas, June 8; renewal not complete): Upperparts dark glossy pink- 
ish*cinnamon, much resemblii^ 0. t. torrid'us in similar coat, but 
ear tufts color of head, not white, and tail above much darker brown. 

SkvU ,. — like skull of 0. t. canus, but averaging slightly larger, with 
larger audital bullae. Anterior palatine foramina reachiig plane of 
second cusp of first molars; posterior border of palate usually ending 
in large spine. (Plato J5.) 

Measurements . — Type and averages of 11 adults from Jaumave 
and Miquihuana, TamauUpas, the averages in parentheses: Total 
length, 163 (165) millimeters; tail vertebrae, 62 (59.4); hind foot, 
22.6 (22.1); ear from notch in dry skin, 16.8 (16.7). Skull: Con- 
dylobasal lei^th, 25.0 (24.4); zygomatic breadth, 13.6 (13,1); in- 
terorbital breadth, 4.6 (4.8); breadth of braincase, 11.8 (10.8); 
length of nasals, 10.3 (10.1); length of mandible, 14.6 (14.0)^ maxil- 
lary tooth row, 3.8 (3.9). For detailed measurements of specimens, 
see page 483. 

^pe-speeimen. — No. 93839, United States National Museum, Bio- 
Icgical Survey collection. Skin and skull of female adult (teeth 
much worn), renewing into fresh pelage. Collected Jtme 8, 1898, by 
E. W. Nelson and E. A. Goldman. Ori^al number, 12484. 

RemarJes . — ^This is the largest subspecies of Oivyclumys torridm. 
It slightly exceeds 0. i. canus in size, with relatively longer tad. In 
faded sununer coat it greatly resembles canus, but is distinguishable 
by the longer tad and the slight cranial characters. As shown by 
a single specimen in a more advanced state of renewal than is \i8ual 
in early summer skins, the fresh coat is much as in true torridus, a 
rich, dark pinldsh-cinnamon. This form seems to be confined to the 
eastern side of the Mexican table-land, and doubtless 'intergradee 
directly into true torridus. lake all the more southern forma it ia 
distinguishable from torridus by its larger size and much larger ean. 

Spedmens examined . — ^Total number, 17, from localities as foUowa: 

CoaHUiLA: La Ventura, 1. 

Taicauupas: Jaumave, 5; Miquihuana, 11. 
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EXPLANATION OP PLATE 16. 

Skulk of OnydumySj dorsal views, about natural size. 

Fig. 1. Onydmiys leucogoBter leucogoBter, U.S.N.M (Biological Survey Ooll.), Cat. 
No. 180027, male adult, Hankinson, North Dakota, July 25, 1912, V. Bailey. 

2. Onyehonyi leu(x>gaBter fitacogriseui, U.S.N.M. (Biological Survey Coll.), Oat, 

No. 149060, female adult, Baird, Washington, June 6, 1907, S. E. Pipor. 

3. OnycJumys leucoga»ter melanophrySf U.S.N.M. (Biological Survey Coll.), Cat. 

No. 57201, male adult. Bluff City, Utah, November 8, 1893, J. A. Lbring. 

4. Onydhmyu UujcogaMier ruidoiBf U.S.N.M. (Biological Survey Coll.), Cat. No. 

127387, female adult, Capitan Mountains, New Mexico, July 2, 1903, J. H. 
Qaut. 

5. Onychomys leiux>ga»ter capitulatm, U.S.N.M. (Biological Survey Coll), Oat. 

No. 202615, male adult, Grand Canyon, Arizona, October 3, 1913, E. A. 
Goldman. 

6. OnycJvmys leucoga$ter longipeSf U.S.N.M, (Biological Survey Coll), Cat. 

No. 32232, female adult, Laredo, Texas, December 23, 1890, W. Lloyd. 

7. Onychmys torridu$ torriduif U.S.N.M., Oat. No. 36151, "female adult, San 

Pedro River, Mexican Boundary Line, October 25. 1892, Dr. E. A. Meams. 

8. Ony(^omys torridus claruM^ U.S.N.M. (Biological Sunday Coll.), Cat. No. 

40226, female adult, Olanche, Owens Lake, California, May 18, 1891, 
F, Stephens. 

9. Onychomys torridiu ramona^ U.S.N.M. (Biological Survey Coll), Cat. No. 

94067, female adult, Riverside, California, July 23, 1897, Dane Coolidge. 

10. Onychomys torridus mocrotk, U.S.N.M. (Biological Survey Coll), Cat. No. 

138946, female adult, San Quentin, Lower California, Mexico, August 4, 
1905, E. W. Nelson and E. A. Goldman. 

11. Onychomys torridus yakUnsis, U.S.N.M. (Biological Survey Coll.), Oat. No. 

96891, female adult, Camoa, Rio Mayo, Sonora, Mexico, January 17, 1899, 
E. A. Goldman. 

12. Onydhomys torridus surrufus^ U.S.N.M. (Biological Survey Coll), Cat. No, 

93839, female adult, Miquiliauna, Tamaulipas, Mexico, June 8, 1898, 
E. W. Nelson and E. A. Goldman. Type. 





U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 47 PL. IB 



Skulls of Onychomys. 






ORTHOPTERA OF THE YALE DOMIKICAN EXPEDITION OP 

1913. 


By A. N. CAin>Bi,L, 

CuBtodimi oj Orthoptera^ United States National Museum, 


The Orthoptora collected by tlie Yale expedition to Dominica in 
1913 comprises 57 specimens, representing 20 species. Two, a Phas- 
mid and a Locustid, apparently new, are herein described. No more 
definite locality is given than that expressed by the following label, 
which is uniform for each specimen: ^ ‘Dominica. Juno-July, H. W. 
Foote, Yale Exp. 1913.^' 

By previous agreement types, uniques, and one->half of the remain- 
ing specimens are deposited in the United States National Museum. 

Family BLATTIDAE. 

FLBCrOPTSRA POETI 

One female. Tliis specimen is somewhat larger than ones in the 
United States National Museum from the Greater Antilles and the 
United States, the elytra measuring 6 mm. in length. Synonymy 
vezy surely exists among the species of this genus and a reviaion is 
desirable. 

pairc AORA HTALINA 8(oU. 

Four females. 

SnLAMmA dUBROSA Burmaiitor. 

Ohe female. This unique specimen seems to fit the description of 
ctrSttro$a better than that of any other described form which might be 
e:q[>ected to occur in Dominica. 

MOIOaCSLlS SURIRAMRNSIS UmiMiM. 

Two immature specimens. 

In addition to the above roaches there is in the collection a very 
young nymph of a Blattid which I am unable to determine. 

Family PHASMIDAE. 

PARAFRISOPUS ARmLARIJM, IMW apMlM. 

One female. Head denaly covered with blunt tubercles, a broad 
transverse furrow between the eyes with a deep longitudinal sulcus* 
above it and a couple of obscure slightly oblique longitudinal furrows, 
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one on each aide of the deep n&edUn eulcus; occiput with a pur of 
tubercles very slightly larger than the others, one on each side of the 
median sulcus. Antennae heavy and hasaUy flattened, eepecially the 
basal segment, which is barely longer than broad. Pronotum quad- 
rate and covered with large tubercles, four, situated two on each side 
of the median line on the anterior half, somewhat larger than the 
others; just anterior of the middle of the pronotum is a deep trans- 
verse furrow and near the anterior border is a second shorter one. 
There is a pair of shallow posteriorly divergent furrows on the posterior 
part of the pronotal disk. Mesothorax about twice as long as the 
anterior width, the width noticably and gradually increasing from the 
front backwards; surface of mesonotum covered with laige rounded 
tubercles, less elevated than those of the pronotum. Metanotum 
transverse, the surface covered with tubercles similar to those on the 
mesonotum. Median segment about twice as long as the metanotum 
and, like it, covered with bluntly rounded tubercles. Abdomen also 
covered with rounded tubercles, tlie segments very slightly longer 
than broad, the fourth, fifth, and sixth ones more distinctly so ; oper- 
culum falling short of the end of the abdomen, barely exceeding the 
apex of the eighth segment, apically terminated by a short, blunt pro- 
jection; cerci short and heavy. 

Elytra present as small apically rounded lobes, broader than long 
and not reaching the posterior margin of the metanotum; wings 
immovable, fossil-like pistes, their apical margin broadly rounded 
and coincident with that of the posterior margin of the metanotum. 

Ijogs short, broad and heavy, all the femora broadly flattened and 
the margins, especially the lower margins of the middle and hind ones, 
undulately toothed or tuberculate; fore femora with the basal curve 
terminating two-thirds the distance from the base; middle femora 
but twice as long as broad, the hind ones about four times as long as 
broad. Tibiae somewhat flattened and more or less distinctly undu- 
late above. Tarsi heavy, and as long as the tibiaB, the anterior ones a 
little longer. All the legs are covered with tubercles similar to, but 
smaller than, those that cover the rest of the insect. 

Oeneral color brownish with the tubercles mostly ash-colored, 
especially those on the head and pronotum; eyes dark brown; there 
is some black on the occiput and on the front part of the pronotum; 
some of the segmraits of the antennsB are darkened basally, giving it a 
ringed appearance; the tibi» are variegated with Uackiah and the 
Und and middle femora are black on the inner face. 

kfeasurements: Length, entire insect, 63 mm.; pronotum, 4; meso- 
imtum, 8; metanotum, 2; fore femora, 7; middle femora, 5; hhid 
femora, 8; width, head, 6; middle femora, 2.5. 

2VP«-— Cat. No. 18242, UJSJN’AI. 

The type is unique. 
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Family ACRIDIDAE. 

aSVBDUtUA PmrCTATA StOMT. 

Nine males, twelve females, and one female nymph. 

The above series of this common species exhibits much variation 
but no extremes not paralleled by specimens in a series of some 800 or 
mcne in the United States National Museum coUectionfrom Faraway, 
named by Professor Bruner. 

FamUy LOCUSTEDAE. 

MIOOCXimiTTM DIVISDIC Walter. 

Two males. This species will very surely prove" synonymous with 
some one of the later described species of Brunner. 

nSOCOlVOCEPHALUS OOTTATUS Waltet. 

One female. The Conocephal/ua exdUatus of Walker seems very 
near this species and may indeed be the same. 

COHOOBPBALUS PBOraiQTJUM SadtMdwctet. 

One adult male and a female nymph. 

LSmtOPBTLLUM LURIDUM Bnmnera 

Two males. These specimens are a little larger than the measure- 
ments given in the original description. 

UCBXMOCBKITS mVICOSTA. MVatedH. 

Four females. General color greenish mottled with dark brown. 
Head with front retreating; fastigium of the vertex small and 
declivent, not nearly as broad as the basal segment of the antenna 
and apically pointed, the whole sunk deep between elevated antennal 
Bcrobae, the tip below that of the frontal fastigium, which is apically 
tuberculate; basal segment of anteima armed on the iimer side with 
a long spur, more than half as long as the segment. Pronotum sub- 
sellate, without lateral carinae, the disk anteriorly roundly produced, 
posteriorly less so, the surface uneven but scarcely ruggose, the 
transverse sulci very distiinct; lateral lobes twice as long as high, the 
lower margin horizontal and with a shallow intromarginal sulcus. 
Abdomen phimp, the ovipositor heavy, very little curved upwards, 
lower margin regularly curved, the upper margin straight in basal 
half or a Uttle more and then tapering to the pointed apex in an 
ahnost straight line, the mu^ns almost smooth, very slightly 
undulately toothed. 

Legs long and stout; all the femora armed beneath on the cephalic 
mars^n only, the fore ones with four, the middle with five or six, and 
the hind ones with about a dozen stout spines, those of the hind 
femora especially much flattened; all genioulations briefly but 
aoutriy spined; all tibiis armed beneath on botir maiiE^ witii several 
short stout siunes; fore tibitB unarmed above or with one or two' 
■mAll spiues on the caudal margin in the apical half, none ajaeal; 
middle tibiia armed above on the caudal nuugin only with 4 or 8 
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spines, none epical; lund tiinn ix>th doi^ toargins bearing 
long, basallj flattened, backward curving spines, an apical one on 
the inner margin only. Tarsi broad and flat, especiaUy the third 
segment. 

Elytra slightly longer than the wings when folded, extending a 
fifth thdo* length beyond the tips of the hind femora; costal and anal 
margins almost equally and uniformly curved, the tips narrowly 
rounded. Wings nearly as broad as long, uniformly and deeply 
fuliginous with even darker cross-veins except a broad grayish-brown 
strip along the costal margin and extending from the base to near 
the apex and as broad mesially as the pronotal width. 

Face, like the entire head except the brown eyes, light yellowish 
brown, the mandihles blackish apically and the clypeus and labrum 
very slightly margined laterally with darker color; antennas brown, 
with some lighter segments here and there. Abdomen generally 
yellowish brown, the sides of the last segment shining piceous, the 
ovipositor yellowish basally and black apically. Legs greenish 
brown mottled with black, the black mottling of the tibiin sometimes 
gathered into the form of illy defined obscure bands. Elytra green- 
ish with blackish mottlings; wings colored as described alwve. 

Length: Pronotum, 10 mm.; fore femora, 18; middle femora, 17; 
hind femora, 37; elytra, 66; wings, 67; ovipositor, 37. Width: 
elytra, at the middle, 18; wings, at widest part, 46; ovipositor, at 
middle, 5.5. 

Type. — Cat. No. 18252, paratype No. 18252a U.S.N.M. ; paratypee 
182526 and 18252c Yale University. 

The paratypes are about as die types except that the general color 
is dark brownish, the green of the type specimen being mostly absent. 

The armature of the anterior tibisa seems very variable. In the 
type-specimen and paratjrpe a one of these tibiae, the left, is wholly 
unarmed above while the opposite one has one small spine at about 
the apical fourth. Paratype h has the left with one small spine and 
the right unarmed and paratype e has two spines on the left one and 
one on the right. 

In general this species bears some superficiad resemblance to the 
insect described and figured by Bedtenbacher as BUtutea atricHaitU 
but in structure it is very different. 

lOTosa cDwrais BMn. 

One f^ale. 

Fanuly GRYLLIDAE. 

qtTPTwrouM iomuAKim s w iiw is wiwt . 

Two females. Tb» measurements of these two ^Motmens are 
somewhat less than those pvM by Bedtenbacher tax the types from 
Bt. Viuceat and the leim is a little mere slender than United States 
•pedmene in the National Idnseum ooUeotion detacmined by Behn 




HO. MBS. mTBOPTBBA PBOM DOUimOA-^AUDBLt. 495 

and Hebard. But these Dominican specimens' are badlj rubbed 
and show some indications of immaturity. 

AHOKOOKflXUS MUTICirS ItaOMr. 

One female. The lateral lobes of this brachypterous specimen are 
almost wholly blackish, showing variation toward the lai^r ri../fMous 
Caudell from Peru. This latter species may prove to be Wt of 
varietal distinctness. An interesting malformation of the male tjrpe 
of this Peruvian form is presented by the metatarsus of the left l^d 
lareus, which is unarmed above. 

ORTIXODIS RCnPKS SMttnbMlMt. 

One adult female and three n 3 nnphs, one a nearly mature female 
and two smaller males. 

The adult female, which has the end of the ovipositor broken off, 
agrees with the original description of the species except that the 
elytra are not separated above. This may indicate a different spetnee, 
a variation or a difference due merely to a shriveling of the type 
specimen in dr3ring. This can be definitely determined only when 
more material ^m the Lesser Antilles is available for study. 

lARAimtJS MARMORATOS RaBtmbMiiw. 

One female. This specimen, the first of its sex known 1 believe, 
seems to resemble the male, as described by Redtenbacher from St. 
Vincent, except that it is entirely apterous and measures as follows: 
Length, pronotum, 3 mm.; posterior femora, 11; ovipositor, 7; 
width, pronotum, 3.5; hind femur at widest part, 3.25. 

The ovipositor is moderately curved upward and the tip is con- 
siderably broadened and spear-shaped, the valves almost imarmed. 
The cerci are almost one half longer than the ovipositor. 

CntTOXIRHA nClTATOR SauHon. 

One male. This specimen seems specifically identical with the male 
recorded by Rehn from Cuba. 

AMRRUCOSTA CARAUSA SauMora. 

One male. 

OROCHARIB, vaeiaa. 

Two males, one female. In spite of the fact that these specimens 
are in fairly good condition 1 am unable to place them with certidnty. 
They are probably what has been sometimes recorded from the 
Anrilles as Oroeharia gryXtodea or 0. mvHeyi but they differ from both 
these species as represented in the collection of the United States 
National Museum. Orodiam, like so many of our orthopterous 
genera, is in need of revision. 





A PECULIARITY IN THE GROWTH OF THE TAIL FEATHERS 
OP THE GIANT HORNBILL (RHINOPLAX VIGIL). 


By Ai.ex Wetmobe, 

0 / the Biological Survey, United State* Department of Agriculture, 


Sometime ago Dr. C. W. Richmond, of the United States National 
Museum, called my attention to certain peculiarities in the rectrices of 
the Giant HombiU {Rhinoplax vigil) and the following notes are the 
outcome of his kindness in allowing me to examine the material under 
his care ‘. Nine specimens, six males and three females, of this fine 
bird are at hand, aU collected by Dr. W. L. Abbott. In none of these 
are the rectrices perfect as will be noted in the detailed description 
below, and it was this fact that first drew attention to them in Doctor 
Richmond’s search for a specimen to be mounted and placed on gen- 
eral view. The elongated median tail feathers at once catch the 
attention on examining this HombiU, and their length is no less 
extraordinary than the apparent manner of their growth to which I 
believe attention has not been called previously. 

Ten rectrices are found in the completely developed tail of this bird, 
eight outer feathers of moderate size and two central feathers, which 
when completely devdoped, arc from 2 to 3 feet in length. The only 
apparent difference between male and female in the growth of the tail 
is that of relative size, the male being the lai^cr bird. 

Following is a brief description of the condition of development of 
the caudal feathers in the specimens at hand, arranged in chrono- 
logical sequence: 

Cat. No. 169447, U.S.NAf.; female; Lay Song Hong, Trong, 
Lower Siam, September 16, 1896. The eight lateral tail feathers are 
all present but of the centeal pair, one long feather, faded in color and 
somewhat worn, is developed. On the right side a second long 
feather, bright and new in color, is growing with its tip about one and 
one-haff inches beyond the shorter lateral feathers. 

Cat. No. 159448, U.S.N.M.; male; Lay Song Hong, Trong, Lower 
Siam, September 24, 1896. The eight outer rectrices are fully grown 
and one long central feather somewhat worn appears on the left side. 

t To Hr. H. C. Oberholwr thanka an due for aufgestiona during the preparatJon of thla paper. 
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Its eoordinate on the right has attained two-thirds the length of the 
lateral retrices. 

Cat. No. 181104, U.S.N.M.; male; Am Bay, East Sumatra, Novem- 
ber 18, 1005. In this bird seven trf the lateral paired feathers are fully 
devtdoped with an eighth outermost just appearing on the r^ht side, 
while its mate on the left has evidentiy been fully developed for some 
time. The fourth from without on the right is a bright clean feather 
which has not quite attained its growth, a small portion at the base 
being still inclosed in a sheath, while the corresponding feather on the 
left is old, much worn, abraded at the tip, and dull in general color. 
Of the central pair, the left feather is longer and is faded and much 
worn, while the right rectrix, 6 inches less in length, is still growing 
as is shown by the sheath-inclosed base. 

Cat. No. 159449, U.S.N.M.; female; Lay Song Ilong, Trong, Lower 
Siam, November 21, 1896. The four outer pairs of rectrices are 
developed normally, while one alone of the central feathers is fully 
grown and it is faded and somewhat abraded. At its base on the loft 
side is the other member of the median pair, a bright, new, developing 
feather three-foin^ihs as long as the outer rectrices. 

Cat. No. 181105, tJ.S.N.M.; male; AruBay, East Sumatra, January 
1, 1906. The eight shorter feathers are intact and comparatively 
new. The right member of the central pair is fully developed and in 
fair condition as regards color and abrasion ; while its companion on 
the left is one-fourth the length of the lateral rectrices and has just 
broken its sheath. 

Cat. No. 180966, U.S.N.M.; male; Tarassan Bay, West Sumatra, 
January 9, 1905. The tail is well developed, the four outer pairs of 
rectrices being entirely bright and new. One lot^ feather on the right 
side is comparatively new, showing few signs of wear. Its companion 
on the left shows only in that the sheath projects one-haU inch ^yond 
the skin of the pjgal elevation and as yet shows no sign of breaking 
to allow the vane to expand. 

Cat. No. 181699, U.S.N.M.; male; Balik Papan Bay, East Borneo, 
February 9, 1909. This specimen has three of the outer feathers on 
the left side fully develop^, the second from the outside being one- 
third as loi^ as the others. On the right half only two feathers are 
fully developed; the first is just breaking its sheath and the second is 
one-half as long as its fully grown companions. (X the median pair, 
the left is longer while its parallel on the right is a trifle shorter and is 
evidently older and in poorer ccmdition, being worn at the tip nearly 
to the shaft. 

Cat. No. 181249, U.S.N.M.; male; Sm^ei Makapan, East Sumatra, 
February 18, 1907. The right member of the four^ pair barely shows 
as a projecting quiU from the uropygium, while its companion on the 
left is double its length and is just breaking the tegumentary sheath. 
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The central feathers are idmtical in condition with those in Hie bird 
immediately preceding except that the right rectrix is the longer and 
yonnger as is shown by its color and condition as regards wear. 

Cat. No. 181260, U.S.N.M.; female; Makapan, East Sumatra, 
February 20, 1007. The eight lateral tail feathers are present and 
but one fuUy developed central feather on the right side, which has 
the vane faded and broken below the distal extremity. On the left 
its mate has grown out until it is 4) inches longer than the lateral 
rectrices. 

It win be noticed at once that in none of these nine birds which 
have been critically examined are both feathers of the central pair 
equal in length, apparent age, or development. In the three birds 
(Nos. 181104, 181699, and 181249) in which both feathers are approxi- 
mately the same length one of them is noticeably a feather of a pre- 
vious molt which is about to be shed and which is so worn and abraded 
that part of the shaft has been broken off, leaving it shorter than the 
newer feather. The other specimens all have one central feather Mly 
grown and the other at different stages of development from a newly 
appearing pin feather barely projectile beyond the flesh to a bright 
new feather more than three-fourths the leieth of its companion. 

From these facts it is evident that but one of these feathers is devel- 
oped at one time. This feather grows to full length and is retuned 
at the next molt while another starts on the opposite side. When 
this second feather attains its growth the two are found together 
for a short time until the old rectrix is shed, leaving the newly devel- 
oped feather as a junJecUng vane in the tail, when the process is 
repeated. Curiously enough each new feather, whether on the right 
or left side, grows out beneath the vane of the old(«: feather, thus 
seeming protection from abrasion and fading until mature. 

The long feather is apparently dropped sometime between Decemr 
ber and March, though 1 have not been able to ascertain the exact 
time or the age which these feathers attain, as the nine birds studied 
come from four separate localities, and different climatic conditions 
undoubtedly modify the breeding season and so change the time of 
the post-breediug molt. However, between September and January 
six birds are found to have these feathers of tmequal length and m two 
specimens cdlected in February the new feather is fully grown and the 
other still in its place, while signs of growth are present in the other 
feathers, pdnting to a duration of two years for each of these giant 
rectrices, though it may be found that they are renewed at shorter 
intervals, each one, however, being retain^ more than a year. It 
is very evident that these feathers remain in position for more than 
one year, from the great wear and fading which they show when oovor ' 
pared mth the other tail feathers and the remigea. 
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other irregularities are apparent in the molt of the bird as in foTir 
specimens from eastern Sumatra taken from September to February 
one or more primaries is found to be in an undeveloped condition, and 
variation is shown in the renewal of the shorter pairs of lateral 
rec trices. 

To summarize, in the Giant HombiU (RMnoplax vigil) but one 
feather of the central pair is developed at one time and this spike, 
much longer than the other rectrices, on reaching maturity, remains 
in position for more than a year, probably for two. Its companion, 
beginning its growth after the other has gained its extreme length, 
then equals it in size. The first feather is then molted and is gradur 
ally replaced by another, so that in the renewal of this central pair 
there is a continual alternation instead of the usual method by which 
these feathers are renewed sjmchronously on the right and left sides. 
It is difficult to determine how this peculiar situation has been brought 
about, but it is apparently an interesting case of aberrant evolution.^ 

Upon the facts as outlined above, we may, however, base the hypo- 
thesis that originally a llombill with tail feathers more or less equal 
in length, through some accident rettuned a central feather which 
grew, outstripping its fellows \mtil it had more than doubled their 
size and then later was cast off. In the meanwhile its companion 
attained an equal length, reaching maturity before the fall of the first 
feather and, remaining m position, maintained the peculiar spike-like 
form unique in this genus among the Hornbills. That this change 
has been rather recent is testified by the fact that those long central 
feathers have a broad white tip and a black subapical band confonn- 
ing exactly in width and color to the bands found on the shorter 
lateral feathers. 

1 Since this was written three additional specimens of this Hornblll, collected by Mr. H. 0. Raven, 
have been received from Borneo, as follows: Cat. No. Iit2804, U. 8. N. M., adult male, Sungei Karangan, 
October 38, 1913; Cat. No. 183805, U. 8. N. M., young female, Sungei Karangan, December 8, 1913; (^t. 
No. 183806, U. B. N. M , adult male, Sungei Pelawan, January 5, lOH. 

The two adult males exhibit the same peculiarities as the series discussed above. In each bird one of 
the central rectrices is worn and abmded, while its companion is bright and new. In the October speci- 
men the new feather is three Inches shorter than its older comjMuiion, while in the January bird the two 
are about equal, and the older feather would soon have been dropped. 

Otaat interest, however, attaches to the devdopment found in the immature specimen. This bird Is 
about tbreo-fourths grown, the primaries are still shorter than the secondarlsB and are worn and dirty , as 
though the bird had recently left the nest, and the huge knob on the culmen is in the early stages of 
growth. Zn the tail tbx sank condition is notxd as m ran adults. The right feather of the central 
pair of lectrloes Is worn and broken, one third being gone. The loft reotrix while worn is evidently a 
newer leather. As in the adults the new feather grows out under the old one. From this it is evident 
that a single median tail feather grows out to full length whUe the bird is snix za tbs nest. Whether 
another feather appears with It to be pushed out by one following later can bo determined only ftom 
more material* 


NOTES ON WOLFRAMITE, BERAUNITE, AND AXINITE. 


By Edgar T, Whbrrt, 

AMiiitant Owratar, JHvitiono/ Mineralogy and Petrology ^ United Slater National Museum, 


OBSERVATIONS ON WOLFRAMITE. 

The studios heroin presented were undertaken at the suggestion 
of Mr. Frank L. Hess, of the United States Geological Survey, who 
desired information tis to the composition of these two occurrences 
of wolframite. 

No. 1 is a largo specimen in the exhibition collection of the Museum 
(Cat. No. 80179), labeled ‘^Cornwall, England,” although imfortu- 
nately with no statement as to the exact mine or district from which 
it came. It shows, however, the characteristic features of the min- 
eral as found in that region, occurring as long bladed crystals, with 
granular chalcopyrite, in white vein quartz. Along cracks in the 
solid wolframite a yellowish powder is developed, which apparently 
represents an alteration product, although the amount is too small 
to determine its character. 

No. 2 is a mass about 6 by 9 by 12 cm. in size, showing a very 
black wolframite intimately associated with bright green chrysocolla, 
with here and there between the two, as well as throughout the wol- 
framite, streaks of an olive green, waxy, copper tungstate mineral. 
The associated ganguo minerals are microcline and gray quartz, the 
occurrence being evidently in a pegmatite vein. It came from Cave 
Creek, north of Phoenix, Arizona, and was presented to the Museum 
by Mr. S. H. Brockuuier, through Mr. Hess (Cat. No. 87283). 

Material for analysis was selected from portions free from visible 
impurities, finely powdered and drie<l in a dessicator over sulphuric 
acid. Preliminary trials of the method of distillation in a stream 
of sulphur monochloride mixed with chlorine, recently recommended 
by Bourion,* gave rather unsatisfactory results in that it was ex- 
tremely difficult to recover aU the tungsten, some of it sticking to 
the glass apparatus, a^id further, although most of the manganese 
and all the silica, calcium, copper, and magnesium remained behind 
in the boat, some iron was also left, so that it was necessary to run 


t Ann. ohim. phyg., ter. 8, yol. 31, 1310, p. 87. 
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both the residue and the distillate through the whole course of 
analysis. 

The method of fusion with sodium carbonate as outlined by Tread- 
well * was therefore adopted^ although modifications had to be 
introduced to obtain the copper in No« 2. The rare metals were 
also separated by the course recommended by Treadwell^ that of 
decomposition by nitro-hydrochloric acid. It was found that on 
washing the residue insoluble in ammonia with pure water, the 
oxides of columbium and tantalum tended to become colloidal and 
run through the filter paper, a turbid filtrate under these conditions 
constituting a very delicate test for their presence; a<lding a little 
ammonium nitrate to the wash water coagulated them again, how- 
ever, and permitted their retention on the filter. 

In sample 1 the unusually high value of 0.80 was obtained for 
calcium. As it seemed of interest to know whether this was due to 
included calcite gangue, or to scheelite, half a gram was ignited for 
30 minutes in a platinum crucible at the highest temperature of a 
modem complete combustion burner, and tested with neutral phe- 
nolphthalein solution. Not the slightest alkalinity was shown, 
although calcite should have been readily decomposed under these 
conditions. It was then thought that treatment with tartaric acid 
might throw some light on the question. Half a gram of the sample 
was heated on a steam bath with a solution of 10 grams of tartaric 
acid in 50 cc. of water for three hours, the undecomposed mineral 
filtered out, and ammonium hydroxide and ammonium oxalate 
added to the filtrate. On standing overnight a precipitate of cal- 
cium oxalate came down, which on being filtered out, ignited, and 
weighed, gave 0.82 per cent, showing that all the calcium had gone 
into solution. In the filtrate from the calcium oxalate ammonium 
sulphide gave a black precipitate of ferrous sulphide, which was 
filtered out, dissolved in hydrochloric acid, and its iron precipitated 
with ammonium hydroxide and weighed as ferric oxide. A small 
amount of manganese oxide, determined as 0.07 per cent, was also 
recovered here. The filtrate, from which iron, manganese, and 
calcium had now been completely removed, was evaporated to dry- 
ness three times with concentrated nitric acid to destroy the tartaric 
add, and the separated tungsten trioxide dissolved off the dish with 
ammonium hydroxide, and poured through a filter into a crucible 
in which it was ignited and weighed as tungsten trioxide. The 
amount of tungsten trioxide obtained was not sufficient to satisfy 
all of the bases, but it seemed most probable that it had been united 
with all of the calcium and part of the iron. 

To determine whether scheelite is soluble in tartaric add, some dear 
crystals were broken from a specimen from Zinnwald, powdered, and 

1 OntnUttOv* AiiitrSi, tmSaM tr W. T. BiOl, M •dll^ 
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0.2250 gram heated on the steam bath with 10 grams tartaric acid 
dissolved in water, for two days. The amount of powder was seen to 
gradually decrease, and that remaining at the end of this period weighed 
only 0.0302 gram, representing thus only about 15 per cent of the origi- 
nal material. This would no doubt have dissolved completely had it 
been finely enough powdered, or had the heating been continued 
longer, so it is evident that soheelite is essentially soluble in tartaric 
acid. This reagent therefore can not be used to differentiate scheelite 
from calcite as an impurity in wolframite, but in the present case the 
failure to obtain an alkaline reaction on ignition seems clear evidenc>e 
of the absence of calcite, so the calcium has all been regarded as in the 
scheelite form. As noted in the description of the mineral, a yellowish 
powder is visible in some cracks on the specimen; although every- 
thing of this sort was carefully removed from the material used for 
analysis, the presence of invisible cracks along which incipient altera- 
tion by calcium-bearing solutions has occurred is quite within the 
range of possibility. 

Tlie tartaric acid dissolved from the wolframite 4.16 per cent of 
tungsten trioxide. The 0.82 per cent of calcium oxide found would be 
united with only 3.40 per cent, if in the form of scheelite, so that 0.76 
per cent tungsten trioxide remains to be accounted for. But 0.90 per 
cent ferric oxide and 0.07 manganous oxide were also found to be 
dissolved. The manganous oxide would take 0.23 tungsten triox- 
ide, leaving 0.63 which was united with ferrous oxide. The amount of 
ferrous oxide corresponding would be, however, only 0.17 per cent 
(0.20 as ferric oxide), which, subtracted from the total ferric oxide 
found, leaves 0.70 free ferric oxide wliich was dissolved by the tartaric 
acid. This, which is perhaps present as Umonite, has been listed 
separately in the analysis, the equivalent amount of ferrous oxide, 
0.63 per cent, having been subtracted from the total ferrous oxide 
found. But on calculating the mineral composition of the ori^nal 
material, following Mr. Hess's plan of assigning the tungsten first to 
the manganese, calcium, magnesium, etc.,^ a total excess of ferric 
oxide of 2.2 per cent was found. Since the form of the remaining 1.5 
per cent of thk is indeterminate, it has been necessary to include it 
with the ferrous oxide, although it may be present as a ferric oxide 
insoluble in tartaric acid, i>erhaps hematite, or possibly in solid 
solution (see below). Mr. Hess * has found such an excess of iron to 
be very frequent in wolframite. 

No. 2 was fused with sodium carbonate at as low a temperature as 
poarible, to prevent alloying of any of the copper with the platinum 
crucible, and then, when the oxides insoluble in water were dissolved 
in add, the copper was first predpitated by hydrogen sulphide before 
the determination of the iron and manganese, and weighed as oxide, 


1 U . S. OmI, Sonr., Boll, ast, 16U, p. fl. 
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after repeated ignition with dry ammonium carbonate. Here the cal- 
(dum was only moderate in amount, but the columbium and tantalum 
oxides seemed sufficiently hi{^ to attempt to determine the relative 
amounts of the two. 

For this purpose the oxides were fused with potassium add fluoride, 
reprecipitated, and ignited as recommended by Foote and Langley ‘ 
and the speciiic gravity then determined. Although the impossi- 
bility of duplicating the conditions exactly renders the result uncer- 
tain, it is probably quite as dependable as that obtained by any of the 
direct methods of determination. The 2.20 per cent of mixed oxides 
obtained had a specific gravity of 7.02, corresponding to about 2/3 
tantalum, so tliat the percentages of tlie two oxides are stated as tan- 
talic oxide 1.60, columbic oxide 0.70. No tin or titanium could be 
detected in either sample of wolframite. 


AiutlyMS. 


Calculated roinoral compositions. 



1 

2 

FaO 

10. HI 

18. 18 

MnO 

13.55 

8.37 

CaO 

ano 

0.34 

MffO 

0.12 

OuO 

1.34 

WOi 

74.84 

73. 74 

TagO* 

J i.fio 

1 0.70 

CbfOi 

[ 0.26 

BlOi^ 

0.30 

0.73 

FagOi. . . . 

0.70 



Bp. gr 

100.38 

7.272 

99.70 

7.162 



Ferrowolframite . . . 
Mangauowolframitc 

CalcioschMlite 

Magnesiosoheeiite . . 

CuproBcheelitc 

Ferrotantalite 

Manganotantailte . . 

Ferrooolumbite 

Mangaiiooolumbltc . 

Quarto 

Iran oxidM 

Total 



1 

3 

FeWOo 

39.1 

76.9 

MnWO, 

53.5 

14.2 

CaW 04 

4.1 

1.2 

MgWO^ 

0.8 


CuWOi 


5.3 

roCToo,), 

0.1 

1.5 

Mn(TaOi), 

0.1 

0.8 

FeCCbO,), 

0.1 

0.7 

Mn(CbOt), 

0.1 

0.2 

fllOi 

0.3 

0.7 

FctOi, ate 

1.8 



100.0 

100.0 





1. Wolframite, Cornwall, Bngland. U. 8. Oaol. Surv., Bull. fi83, p. 37. 

2. Wolframite, Cave Creek, Aricona. Idem, p. 32. 

In calculating the approximate mineral oompoaitlm) of 1 It was assumed that the only free base was the 
Iron oxide, that the iron manganese ratio was the same In thecolambite-tantaliteas In the woUkamite,and 
that equal propCMrUona of columbium and tantalum were p r esen t. 

In calculating that of 2 it was again assumed that the Iron and manganese were preeent in the oolnmbite- 
tantalite in the same ratio ns in the wolframite, and that the deficiency in the summation of the aiial 3 rsl 8 
was due to the manganese being too low. 


A few words should be added concerning the nomenclature here 
adopted.* The names wolframite, scheelite, columbite, and tanta* 
lite are \ised as series names, that is, as referring to any and all inter- 
mediate members of the isomorphous series, no matter what the 
relative proportions of the bases are. For the theoretical end members, 
chemical prefixes are applied to these roots.* This method is pre- 


> Anur. lonni. 8eL, wr. 4, vol, 30, UlO, p. 303. 

■ Which rapmanti an axtmlon of that propoaed in Sclsnoe, vol. 30, 1014, p. 378. 

*Tho€nd mambars ara dasortbod as thaorailcal baeausa thay not ba ajtpaotad to ooonr in natura, 
atamanta batng apparantly navar found frae from at laaat ainaU amounto of thair IsomorplM. Thatr 
cliimloal^iaAzad namaiilmuld tharafora not ba Sadudad in *«ltitt of aaw miaaial i 
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ferred to tiie use of distinct names for the end members because, 
while both are ambiguous in being ordinarily used for quite distinct 
things, it seems simpler to restrict the chemical terms to one mean- 
ing. Thus, both ferrowolframite and ferberite may be used either 
for pure ferrous tungstate, or for a ferrous tungstate containing a lit- 
tle manganese isomorphously replamng the iron; manganowolframite 
and htibnerite for either pure manganese tungstate or manganese 
tungstate containing a few per cent of iron in isomorphous replace- 
ment; cuproscheelite and cuprotungstite for various mixtures of cop- 
per and calcium tungstates, etc. 

If mineralogy is ever to have anything like a quantitative system 
of nomenclature, such ambiguity will have to be avoided, and it 
seems to the writer that the best way to avoid it will be through 
restricting the use of words with chemical prefixes to the end mem- 
bers, whether found in nature or not, and doing away with distinct 
names for them. The method used in the well-known quantitative 
classification of igneous rocks could be adopted here, using the pre- 
fixes: Permangano when Mn: Fe is greater than 7; 1; domangano 
between 7: 1 and 6:3; ferromangano between 5:3 and 3:5; doferro 
between 3 : 5 and 1:7; and perferro less than 1 ; 7. Named according 
to this plan, the wolframite from Cornwall would be ferromangano- 
wolframite and that from Cave Creek doferrowoKramito. Such names 
are of course too cumbersome for everyday use, although it is possi- 
ble that in certain cases they might be employed with advantage for 
purposes of classification or comparison. It is especially urged, 
however, that they, like those of end members, be omitted from lists 
of mineral names, for arbitrarily partitioned-off portions of isomor- 
phous series are not to be regarded as definite minerals. 

It is of course impossible to refer in the names to all constituents 
of the minerals, but that does not mean that some of the minor ones 
are not of considerable importance ; and the significance of the colum- 
bium and tantalum found in these samples is certainly worth dis- 
cussing. In the table of calculated mineral compositions these have 
been regarded as united with iron and manganese, to form the colum- 
bite and tantalite molecules. No columbite and tantahte are present 
as visible inclusions, for the brilHant cleavage surfaces of the wolfram- 
ites look perfectly uniform under the microscope. But they might 
exist either 1, in chemical combination; 2, as submicros^pio inclu- 
sions; in one of the types of solid solution: 3, isomorphous replace- 
ment; or 4, mix crystiJh; or, finally, 5, as an adsorption compound. 
The tendency of the '^metallic acids” — columbium, tantalum, tita- 
nium, tungsten, vanadium, etc. — to enter minerals in these ways is 
very evident vdien the variability in composition of many colum-' 
bates, of the titaniferous magnetites, etc., is conndered. But vari- 
ous interpretations have been put on it by different observers. 
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Thus Ihr. J. T. ^ngewald, jr./ uonduded that the preeenoe of 
titanium hi magnetites showing no viable ilmenite inteigrowths 
proved the existeoioe of a “titanomagnetite"; but he had found the 
litmellaa of ilmenite to vary continuously from 4 mm. down to 0.001 
mm. in length, and there is no reason at all why they should cease 
to exist at just the latter size, for the limit of microsoopio visibility 
is determined by the wave length of light, and has no significance 
as far as the molecules are concerned, a particle of this size containing 
thousands of molecules. So submicroscopic inclusions may well 
account for much of the titanium. Stopford Brunton,’ from similar 
studies, assumed the titanium to be present in solid solution,” 
but evidently used this term to cover all cases where no inclusions 
are visible, making no attempt to differentiate the various possibili- 
ties listed above. It seems to the writer that we should be more 
specific in stating just what mode of combination the evidence 
favors in any particular case, so the data in regard to wolframite 
will be further discussed here. 

The absence of the elements columbium aiid tantalum from some 
specimens of the latter mineral, and their variable amount when found, 
clearly indicate that they are not chemically combined with the tungs- 
tates. That their presence might be due to inclusions of columbite 
and tantalito has been suggested,* without definite proof; and only 
the existence of visible inclusions would justify the assumption of 
submicroscopic ones, as in the titaniferous magnetites above men- 
tioned. There remain, therefore, only the possibilities of solid solu- 
tion and adsorption, 3, 4, and 5. 

A solid solution, according to van’t Hoff, the first to employ the 
term, is a solid homogeneous complex of two or more substances, the 
relative proportions of which may vary, but the homogeneous charac- 
ter be retained.* Two principal tjrpee can be distinguished, isomor- 
phpuB replacement, where tlie substances are closely related chemi- 
cally and may be regarded as taking one another’s places in the point 
system constituting the crystal structure; and mix-crystal forma- 
tion, where the substances are so different in character that mutual 
replacement is out of the question. The formation of mix crystals, 
in which, as has been shown more especially by O. Lehmann,* two or 
more crystalline substances grow together so intimately that they 
appear homogeneous under the microscope, yet mutually affect one 
another as to crystallization, producing (Ganges in habit, crystal 
angle, optical properties, etc., is probably a much more frequent and 
important phenomenon than is ordinarily supposed. It takes the 

1 liOOO. G 60 I., vol. 8, 1913, p. 207; XT. 8. Bumu of MIm, Bull. 64, 1913. 

• pw670. 

1 IHuiuicir, Bon. toe. f4ol. FmnM, lor. l, nd. 2, 1819, p. 109; Hipo, ioc, 

* Zelti. phys. Cb«mJo, y<8. 6, 1890, p. 828. 

Krygt. Min., vol. 1, 1877, p. 458; vol. 6, 1883, p. 49, p. 580; vol. 12, 1887, p. 899, «te. 
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jdaoe in crystalline subatanoes that adeoiption does in colloids, and, 
indeed, is probably the same effect. At least.it is among the elemoits 
the compounds of which show the greatest tendency to take on tke 
colloidal form that mix crystal formation is most frequent. 

Tungsten and cdumbium are alike only in that both -can act as 
anions toward the more strongly electro-positive etements, and dif- 
ferent in practically every other chemical property — ^in valence, 
behavior with reagents, etc. — so that they can not be expected to 
replace each other isomorphously. The most reasonable explanation 
of the condition of the cdumbium and tantalum oxides in wolframite 
is, then, that they are present as mix crystals, or, in other words, that 
the several point systems have interpenetrated to sudi an extent that 
they have become at least pseudohomogeneous.* Wolframite is of 
course not susceptible to optical examination, nor can any crystal 
angle measurements be made on the present specimens, but if they 
coulci be so studied effects such as those shown by other mix crystals 
would no doubt be observed. Such intergrowth produces marked 
effects on the crystal angles of the columbite group of minerals, 
wluch, as will be more fully explained elsewhere, are probably to be 
regarded as composed of mix crystals of a very few fundamental 
compounds; the principal ones, the compositions of which are 
R"Cb,0, and R"Ta,0„ are trimorphous, having isometric, tetragonal, 
and orthorhombic forms; so that, even admitting that the analyses 
of members of this group are to some degree correct, the number of 
‘ ‘species ” into which it should be separated is greatly overestimated. 

In summary, two wolframites have been analyzed and their compo- 
sitions discussed, a standard nomenclature for such isomorphous mix- 
tures recommended, and the columbium and tantalum oxides found 
shown to most probably exist in mix or3^tal form. 

A NEW OCCtJBRENCE OP BBRAUNITE. 

The rare iron phosphate beraunite was discovered near Hellertown, 
Northampton County, Pennsylvania, by the department of geology 
of Lehigh University in 1911. The exact locality is the northeast 
comer of em abandoned iron-ore pit, 1 mile southeast of the center 
of tlie town. It was analyzed by Mr. J. S. Long, assistant in the 
department of chemistry, and later more thoroug^y studied by Mr. 
Louis H. Koch, assistant in mineralogy, as part of the work for his 
degree of master of science at Lehigh. Specimens were brought by 
the writer to the United States National Museum (Cat. No. 87284), 
and further investigated and the combined results of aU the work 
are here presented. 

tTht mn m m X iaaem olkm toMm, if not Sm toMiirtiMawnn,iiwjr bewcfltiMe to thtauMW^, 
whlehiiwMiieawwa by their tImawyrtSWwtInni Prior, IKS, am. 
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Th^ material shows a deep lm>wn nodular crust up to 5 mm. 
thick; and flat radiations up to 1 cm. in diameter, on the surface of 
an iron-stained quartzite. In some specimens it bears implanted 
globules of psilomelane, ydlow needles of cacoxenite, and powdery 
clay. Internally the crusts are coarsely fibrous, with the fibers 
perpendicular to the surface, and the material was evidently origi- 
nally a gelatinous precipitate, which has become hard and crystalline 
in place, thus representing a “meta-colloid,^* as defined by the 
writer in a recent paper.^ 

After a preliminary analysis (1) had shown the general nature of 
the mineral, material for further study was obtained by crushing 
selected fragments, and the powder looked completely crystalline 
and homogeneous under the microscope, except for the presence of 
a trace of clay or fine sand. Standard methods of analysis were 
used, the iron being determined with permanganate, the manganese 
by the bismuthate and the Ford methods, and the phosphorus weighed 
as magnesium pyrophosphate after separation by molybdate. A 
small amount of water — less than 0.6 per cent — was given off below 
100°, and the analyses were made on coarsely powdered material 
dried at this temperature, for the fineness of the grinding and the 
humidity of the air were found to have a distinct effect on the water 
content. 

Table of analyue. 
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4 
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0 
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FcO. 

42.01 

52.05 

66.61 

67.80 



f 4.5 

Mn,0, 

15.25 

8.88 

1.80 

1.66 

[ 67.89 

68.00 

1 60.6 

PfO* 

28.10 

29.27 

88.63 

27.48 

28.88 

88.71 

8.2 

HfO 

10.01 1 

18.59 


12.60 

12.48 

12.60 

22.1 

BIO, 


0.71 



1.41 


12.0 








100.29 

loaio 

90.88 

100.04 

100.06 

100.00 

(92.3) 


1. Analysis by J. 8. Long. » 

2. Analysis by Louis H. Kooh. 

8, 4. AnalysAs by tho writer. 

8. Average of the preceding, uniting FegO* and MutOa, which arc evidently Isomorpboua. 

a Same, corrected by removing the BiOtand reoakmlttting to lOO*. Ratios, R*Oi:PiOft:HiO -1.82:1:8.47. 

7. Partial analysis of tiie associated pallomelatie, by Hr. Long* Aifcaliss and ■jinMin* earths present but 
not determined. 

These analytical results apparently do not indicate any simple, 
fixed formula for the mineral, nor do they establish its identity with 
any previously described species; although inspection of the analy- 
ses, and the formulas derived from them, of the various “species*’ 
of feme phosphates in Dana’s System, shows that similar difficulties 
have been encountered in this group of minerals before. Tte Heller- 
town mineral agrees in specific gravity wd optical properties, how- 

Uoum. WMb. Acad. Sol., vol. 4, 1014, p. 112. 
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ever, with beraunite. The apecific gre-vitj, deWmined by a pycno- 
meter, varied from 2.850 to 2.920; Dana gives 2.95. ^e indices 
of refraction were found to be approximately a and j9—1.78, j-— 1.81, 
extinction straight (elongated parallel to b.), and sign of elonga- 
tion — . No optical data have been published for beraunite, but Dr. 
E. S. Larsen, of the United States (Geological Survey, kindly exam- 
ined for cx>mparison a specimen of the variety “eleonorite” (U.S.N.M. 
Cat. No. 80622) from the type-locality at (Giessen, Germany, and 
obtained the values: a— 1.775, ^—1.786, t-— 1.815, which are essen- 
tially the same as those above given. 

Two possible explanations of the variation in composition shown 
suggest themselves. The first, that the law of definite proportions 
does not hold in this, and other iron phosphates, would be capable 
of introducing a rather chaotic condition into mineral chemistry, 
and seems entirely improbable. If the mineral were a coUoid, how- 
ever, |he results could at once be interpreted in a second way — that 
the mineral is an adsorption compound of ferric and manganic 
hydroxides with phosphoric oxide and water. It is, however, a 
meta-colloid, that is, a colloid which has become crystalline without 
dissolving or losing its solidity. If, when this crystallization took 
place, the adsorbed constituents united as well as they could into 
definite compounds which ' formed mix crystals (or, as it is often 
called, solid solution), the results obtained could easily be accounted 
for. 

The R,0,:P,0, ratio shown here varies from 1.72:1 in No. 2 to 
1.93: 1 in No. 1, while that indicated by the best previous beraunite 
analyses is 1.50:1, and the best dufrenite analyses, 2.00:1. The 
simplest explanation of the variation and indoWte ratios shown 
by the specimens under investigation is that they represent mix 
crystals (solid solutions) of these two fundamental compounds. The 
dufrenite molecule is in excess over the beraunite, although the 
properties gre those of the latter mineral; it might therefore be called 
dufreniberaunite. 

AXINITE FROM DELAWARE COUNTY, PENNSYLVANIA. 

In the pegmatite cutting the granite gnriss of tixe Leiper (^arry at 
Avondale, Delaware County, Pennsylvania, an occurrence of the min- 
eral axinite has been discovered, certain features of which are so 
unusual that it has seemed worth while to make it the subject of 
special study and description. It was in fact at first supposed to be a 
new mineral, and its true character was only recogniz^ toward the 
end of the investigation. 

Specimen 1 (U.S.N.M. Cat. No. 87232) conrists of three small frag-' 
ments, showing a columnar mineral with a resinous luster, of a pals 
yellow to salmon pink color, associated with pink microcline, granular 
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quarto, and museoTite. It WM found at the locality in 1904, and 
analya^ by the writer when begintdng the study of quantitative 
analysis. Hie results, g^ven in oohmm la in the table below, showed 
it to have a oomikMition distinctly different from that of any pre- 
viously known minwal, althon^, because of lack of experience, it is 
probable that they are not altogether accurate, some silica having no 
doubt been wtighed with the sesquioxides, and some manganese with 
the calcium or magnesium ; but the boric acid, having been determined 
by the writer’s volumetric method,' is probably exact. The matter 
was then laid aside because of the pressure of other work, but when 
the writer became connected with the Museum, it was taken up again. 
To obtain a check on the previous analysis, all the mineral that could 
still be broken from the specimens, amounting to less than half a 
gram, was sent to Mr. J. E. Whitfield, of the firm of Booth, Garrett 
& Blair, of Philadelphia, who has been doing considerable analy- 
tical woric for the Museum, and his results are ^ven in column Hi. 

Meanwhile a mass of yellow plates, about 4 by 2 by 1 cm. in size, 
was found at the quarry by Mr. J. Watts Mercur, jr., of Wallingford, 
Pennsylvania. (XJ.S.N.M. Cat. No. 87233). Although showing no 
planes definite enough for crystallograplUc measurement, this ma- 
terial had the aspect of axinite, and the same specific gravity, 
3.250. A clear fragment was sent to Mr. Whitfield for analyis, and 
he obtained the results in column 2a; but as the boric acid seemed 
rather low, probably owing to incomplete decomposition, two deter- 
minations were made by the writer, and 5.98 and 6.09, average 6.04, 
obtained (column 25). Using this value, the agreement with the 
theory for axinite is so dose as to leave no doubt that it is the mineral 
represented. 

The question as to whether No. 1 was a new mineral, or only an im- 
pure axinite, remained unsolved, so powder from both specimens was 
submitted to microscopic examination. No. 2 showed a mean index of 
refraction of 1.680, birefringence 0.008, and sign — , thqs agredng 
with t]fpical axinite. The greater part of No. 1 gave essentii^y the 
same values, but scattered through this material could be seen 
jnnkish, pleochroic grains with a much higher index, 1.700, but still 
lower birefringence, 0.005, showing, in fact, ultrablue interference 
colors, also extinguisbang straight and + in sign. These properties 
identified it as zoisite, a mineral which had previously been reported 
from the locality.* Here, then, was the explanation of the differmioe 
between analyses la and 15, as wdl as their deidation from the theory 
for axinite: the material b not homogeneous, but oontdns a variable 

t Jouiii. Amfir. Chem. Boe., 1Q0S« p. 1087. 

iCMfiMf Pfeoe, AmA^ Nat BOL Mhi,, 18BS, p. 1«4; disoovmt by MIm Way 8. ITolmM. A OBUdtipaol- 
mm of tMo mtowal, aot mo t k iM wtXArnslaim, oottootod by tho wHiir aboot tOOO,lMMiiliObotilaBM 
to tbo Muioum ooUeotloii (Cat No. B7984). 
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amount of inte^own zoisite. And the theoretical composition d 
a nuxture of 80 per cent axinite with 20 per cent zoisite, given in the 
last column, corresponds, in a general way, with the analytical results. 


Table of analym. 



la 

16 

2o 

26 

8 

4 

CaO 

2147 

20.00 

19.98 


19.66 

20.48 

MnO 

3.26 

5.19 

iai2 


9.94 

6.17 

FeO 

3.89 

3.16 

8.80 


149 

6.10 

MgO 

168 

1.56 

LOl 




K|0 

0.65 

n.d« 





H|0 

1.76 

n.d. 

0.57 


1.68 

1.65 

Al|Oi 

[22,93] 

2164 

18.78 


17.91 

20.64 

B|0, 

5.45 

n. d. 

8.14 


6.14 

5.12 

8iO| 

87.41 

42.92 

42.24 


42.28 

41.86 









100.00 

(95.46) 

99.64 


100.00 

100.00 


la. Atialyshi of u portloa of speoimon 1, by the writer; MnO and BiOt probably too low. 

It. Anolysie of another sample from tlu) same^ by Mr. Whitfield, 
as. Analysis of axinite, speoimon 2, by Mr. Whitfield. 

Result of determination of borio oxide in the same, by the writer, 

8. Theoretical oomposition of an axinite in which Mn:Fe« 4:1. Compare with 2a and 2b. 

4, Theoretloal composition of an axinite in which the Mn:Fe ratio is 1:1, mixed with 20 per cent of loUte. 
Compare with la and 16. 

To find zoisite and axinite intimately intergrown is rather unex- 
pected, but unfortunately the material avulable is too limited to study 
the relations between them. It looks as if the zoisite had determined 
the columnar habit, as well as the pinkish color, and so ^ven reason 
for the original supposition that a new mineral was represented. 















VESPOID AND SPHEOOID HYMENOPTERA COLLECTED IN 
GUATEMALA BY W. P. COCKERELL. 


By S. A. Rohwbr, 

Of the Bureau of Bntomoiogy, United States Department of A^rieulture. 


Shortly alter Mrs. Cockerell returned from Guatemala in 1912, 
Prof. T. D. A. Cockerell referred to me, for naming, all the wasps 
which had been collected; hut, due to the fact that very little time 
could be spent in studying this collection, it was not until recently 
that all the species have been worked up. The following is a report 
of every species submitted. As will be seen, a number of them were 
undescribed, and descriptions of these have been added. 

The collection, as here reported upon, has been given to the United 
States National Museum by Professor Cockerell. 

POUSTXS IH8TABILIS Saowun. 

Two workers were collected February, 1912, one from Gualan and 
one from Quirigua, Guatemala. 

HBCTABlirA UeCHBOUAKA (lAtnOto). 

Two workers collected at Amatitlan, Guatemala. 

PAKACHAItTBKOUS APICAUS (Iktetdin). 

Two females collected at .Guatemala City, Guatemala, uid one 
female collected at Gualan, Guatemala, February 10, 1912. 

PSBtmOCaARTSROUS CaAKmOOmSS (OriboOo). 

One worker collected at Quirigua, Guatemala, on flowers of Zexme- 
nia virffidata. 

This is the first record of this species north of Panama. 

POLTBIA OCCmUTTAUS (OUvIv). 

Five specimens collected at Gualan, Guatemala, and five at Quiri- 
gua, Guatemala, one on flowers of Ipomoea quinguefoUa. 

Most of these specimens are rather darker than the typical form, 
the yellow btmds on the abdomen being narrower and the yellow of 
the metanotum being reduced or in two oases wanting. 
potanwA wMnj.tMA snuat. 

Two workers collect^ at Guatemala CSty, Guatemala. 

Not hitherto recorded from Guatemala. 
irtsMiKttTm liiHainoMAua n.11^^ 

One worker collected at Guatemala City, one at Quirigua, two at 
Gualan, on flowers of Vmnvomot aatAstdormama, and one at Ama? 
titUui, Guatemala, February, 1912. 

PHooHiMNOB U. 9. nationm. Museum, vousr-No. 3061 . 
M848»--‘Pw^ 618 
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aftm/^pOLYBUL Axoxjua 

One worker from Antigua, one from Amatitlan, Guatemala. 

This species is new to Guatemala. 

STBLOPOLYBIA CTANNSN81S (V«brkhst). 

Three workers from Ajtitigua, Guatemala. 

BUMBNBS SANTA^ANNA Saufstue. 

One female from Quirigua, Guatemala, on flowers of Centrosema 
plumierij collected February 11, 1912. 

PACHYOnynERUS N ASIOENS (LatnUle). 

Two females from Quirigua, Guatemala; one male from Gualan, 
Guatemala, collected February 16, 1912. 

STBNODrNBRUS HUASTSCUS SaoMuro. 

Two females from Quirigua, Guatemala, one on flowers of Zexmenia 
mrgulata. This differs from description only in having the apical 
margin of clypeus black. 

STBNODVNBRUS TOTONACUS Sauasura. 

One female from Guatemala City, Guatemala. 

ALASTOROIDBS MBXICARUS SauMure. 

One female collected at Quirigua, Guatemala. 

TXUCHRYSIS TRinSNS Lapeletler. 

One specimen from Quirigua, Guatemala. 

DASYMUHLLA, apedes. 

One male from Quirigua, Guatemala. 

A small black species which does not seem to be described. 

TIPBIA TRICHIOSOMA CameitmP 

One female from Quirigua, Guatemala; one male from Antigua, 
Guatemala. 

This agrees in most points with the original description of 
trichiosoma Cameron, but there are a few trivial differences, so it is 
impossible to make the determination certain. 

CAMPSOMRRIS DIVES (Provancher). 

Specimen from Gualan, Guatemala, on flowers of Titlumia diveni* 
folia. 

CABCPSOMERIS TRIFASCIATA (Pabrkhui). 

Two males from Antigua, Guatemala. 

CAMPSOMSRIS DORSATA (FabHciiit). 

Three males from Gualan, Guatemala, one on flowers of Cahpogth 
nium coeruleum and one on flowers of Vernonia a^chenhornianfta, the 
other without flower record; one male from Quirigua, Guatemala. 

PBPSI8 AURANTXCORNIS R. Lucu. 

A male and female from Quirigua, Guatemala. 

PBDIEASPIS (PSniEASPIS) MAROARBTBXXA. new 

Jlfafc.— Length, 11 mm. Slender. Clypeus truncate apically, the 
sides nearly paraHel-sided, surface finely granular with one or two 
large punctures interspread; malar space obsolete; inner margins of 
the eyes converging to the clypeus, front seen from the side gently 
rounding upward to the vertex ; posterior margin of the head straight, 
the cheeks broader than the posterior orbits above, rounding pos- 
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teriorly; ocelli in ft low triangle; tl^ postoceUar line distincriy 
shorter than the ocftllocular line; lateral ocelli slightly below the 
supraorbital line, lakad and caudad of each lateral ocellus is a circtilar 
fovea; antennae long, filiform, the third joint slightly shorter than the 
fourth; pronotum very slightly converging anteriorly, angulately 
emarginate posteriorly; propodeum much elongate, doping poste- 
riorly, with a median raised line, the surface finely granular; legs very 
feebly spined; claws with an erect inner tooth; the longer calcarium 
of the posterior tibia less than half the length of the post-basitorsus; 
abdomen cylindrical, first segment slightly narrowed anteriorly, sub- 
equal in length with the second; third cubital cell slightly longer than 
the second on the radius, the recurrent veins nearly in the middle of 
the cells; transverse median of the fore wings its own length beyond 
the basal vein; transverse median of the hind wings nearly intersti- 
tial with the cubitus. Black; a rectangular yellow spot on the lower 
inner orbits; wings strongly dusky with a faint purplish tinge; vena- 
tion dark brown basally, pale brown apically; abdomen and propo- 
demn with fine appressed silvery pile. 

Guatemala City, Guatemala. Two males collected February, 1912, 
by W. P. Cockerell. 

Type.— Cat. No. 16087 U.S.N.M. 

The broad cheeks, the flat thorax, especially the propodeum, give 
this insect a curious appearance and it is likely that a new genus will 
have to be made for it. 

ABACHHOPHROCTOITUS COCKBRXLLAS, ntwipMlM. 

This species may be separated from ferruginem (Say) by the clear 
wings and different relation of the ocelli. 

Male. — ^Length, 10.5 mm. Clypeus gently convexed, anterior mar- 
gin truncate, the lateral margin rounded; inner margin of the eyes 
slightly emarginate; the distance between them at vertex is less than 
the distance between them at the clypeus; an impressed line from 
anterior ocellus to between the bases of the antennae (this line is much 
stronger as it nears the antennae wd is broader just in front of the 
ocellus); the front between the antennae raised into a convexed 
mound; postooellar line a triflb shorter than the ocellocular line; 
anteimae longer than the head and thorax, filiform, third and fourth 
joints snbequal in length; posterior margin of the prondtnm broadly 
arcuately emarginate; the dorsal aspect of the propodeum without 
hair or pubescence; posterior aspect of the propodeum with irregu- 
larly scattered black hair; transverse median of fore wings intersti- 
tial with the basal vein; second cubital cell subequal in length with 
t^ third on the cubitus; riiird cubital cell strongly narrowed above, 
so its length on the radius is less than the distance between the second 
recurrent vein and the second transverse cubitus; transvwse median 
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of hind wings interstitial; legs feebly spined; all claws cleft. Rilfo- 
ferruginous; flagellum, sutures of the mesothorax, mesostemum, pro> 
podeum dorsally, apical margins of the first and second tergites and 
the base of the first tergite black; wings hyaline, extreme tip dusky; 
venation strong, black. 

Gualan, Guatemala. One male collected February 12, 1912, W. F. 
Cockerell. 

Type. — Cat. No. 16028, U.S.N.M. 

XPlSmON PORUS (ta). 

One specimen from Quirigua, Guatemala. 

SnznS OODMANI Carntron. 

Male and female from Quirigua, Guatemala; two males and one 
female from Gualan, Guatemala, on flowers of Iresine pan/ieulata. 

MICROBBMBSZ TARSAUS, MW ipaeiM. 

This species falls in Handlirsch’s table nearest to monodonta, but is 
not monodomta or any other subspedes which has been described 
under this head. 

Female. — Length, 12 mm. Labrum sharply tapering to a narrow, 
truncate apex; dypeus strongly convex me^anly; the inner maigins 
of the eyes slightly converging towards the clypeus; head finely 
granular with a few punctures interspread, vertex depressed later- 
ally; third antennal joint distinctly longer than the fourth; meso> 
scutum shining, with distinct, fine, separated punctures; scutum 
similarly punctured; propodeum finely granular; tarsal comb well 
defined; second and third tarsal joints, reduced beneath into sta'ong 
tubercule; abdomen shining, under high magnification, punctato- 
reticulate. Black ; anterior margin of the clypeus, sides of the labrum 
posterior mar^ of tlie pronotum, tubercules, tegulae, spot above, 
spot on the sides of the scuteUum, metanotum, transverse spot on the 
dorsal apex of the propodeum; apical bands on the first, second, 
third, fourth, and fifth tergites, yeUow or yeUomsh white; legs black; 
apices of the femora, bases of the tibiae yellow; tarsi ferrug^ous; 
wings hyaline; venation pale brown, costa and stigma dark brown. 

Male. — Ijength, 12 mm. This agrees well with the above de- 
scription of the female in its general structure and in color markingB 
except that the colors are greenish yellow; the mesoscutum has two 
median yellow dots; the bands on the teigite are broader, that on the 
first indentate medianly, that on the second, third, and fourth sUghtly 
produced medianly; the tooth on the second stemite low, with a short 
hook posteriorly; apical stemite sharply triangular in outline. 

Quirigua, Guatemala, and Gualan, Guatemala. Described from 
one female, type, collected at flowers of Ipomoea eidatfoUa, February 
20, 1912; and one male, alloti^pe, collected at Gualan, February 16, 
1912, by W. P. Cockerell. 

2VP«-— Cat. No. 16027, U.S.N.M. 
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BTUayOPTBRA FROM &VATaUALA-^BWER. 
jfllCTiA Ot)!ATSltAZJBirSI8» ndwwf^lm. 

Thi» Bpeoies runs in Handlirsch^s table to grandia Handlirsch, from 
which it may be readily separated, as the following description will 
show: 

Female. — ^Length, 13 mm. Labrum gradually narrowing to the 
truncate apex; olypeus with a strong median carina, the anterior 
margin truncate; third antennal joint a little shorter than the fourth 
and fifth; anterior ocellus in a pit; thorax closely, finely granular; 
anterior tarsi flattened, the basal joint longer than the three following; 
femora simple; legs feebly spined; empodia large, well defined] 
abdomen shining, under high magnification finely reticulate; apical 
teigite studded basally with a number of strong spines. Black; 
clypeus, labrum, supraclypeal area, antennal foveaa, inner margins of 
the eyes almost to the vertex, a U-shaped spot inclosing the ocelli, 
a line on the posterior orbits broader beneath, posterior margin of the 
pronotum, tubercule, ventral margin of the pronotum, a broad band 
from beneath tegulse to the anterior margin of the mesepistemum, a 
band from the median coxae to the above-mentioned band, the mesepi- 
meron below, spot on the sides of the propodeum, two marks on the 
scutum, and a transverse mark on the scutmn in front of the scutellum, 
two spots on the sides of the scutellum, metanotum, posterior, margin 
of the propodeum, an elongate, longitudinal, lateral spot on the first 
tergite, two median subcircular spots on the same tergite, bands on 
the second, third, fourth, and fifth tergites which are subinterrupted 
medianly and with sublateral proi^ which projects anteriorly to the 
basal margin of the tergite, sides of the last tergite, and all the stem- 
ites, yeUov) or yeUowiah white; legs yellow, the femora above with a 
black line, and a black spot on the posterior margin of the four anterior 
tibie, the four posterior femora except where mentioned are rufo- 
ferruginous; scape and first fiagellar joint yellow beneath, the second 
and following joints of the flagellum ferruginous beneath; wings 
hyaline; venation brown. 

Antigua, Guatemala, and Guatemala City, Guatemala. Described 
from two females, the type from Antigua, both collected by W. P. 
CockerelL 

No. 16026 , U.S.N.M. 
anuuMr nmanniHts, iwwwMtai. 

Belongs to the group chUeneis and is related to mexieaime Rohwer, 
but may be separated from mexi&inue by the tridentate dypeal lobe. 

Ma3*. — ^Length, 6 nun. Clypeus strongly carinate, median ante- 
rior lobe strongly tridentate; head coarsdy, closely granular; posto- 
oeUar line one-third longer than the ocellocular line; flagellum thick- 
ening apically, the first joint slightly longer than the second, the 
i^oal joint acuminate and slightly longer than the dorsal length of 
the two preceding joints; mesoscutum shining, studded with close, 
weU-defined, medium siaed punctures; mesepistemum coarsely granu- 
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lar; scatdlum granular; dorsal aspect of the propodeum with irregu- 
lar radiating striae; sides of the propodeum with fine striae; posterior 
aspect with irregular, transverse striae; tergites shining, with sparse, 
well-defined punctures; tiie apical margin depressed about one-third, 
the depression broader medianlj; apical tergite more coarsely punc- 
tured than the preceding ones; apical stemite broadly rounded to a 
minutely emarginate apex. Black; pronotum, tubcrcule, tegulae, 
metanotum, apices of the four anterior femora (broader beneath), 
the four anterior tibiae, the apices of the tarsi beneath, extreme apex 
of the posterior femora, and the narrow line on the posterior tibiae 
and most of the posterior tarsi yeUounsTi; flagellum at about the middle 
brownish; face, thorax, and depressed area on the tergites with ap- 
pressed golden pile; wings dusky hyaline, the bases slightly darker; 
venation pale brown, costa and stigma dark brown. 

Gualan, Guatemala. Described from one male collected on flow- 
ers of Iresine paniculaia, by W. P. Cockerell. 

Type. — Cat. No. 16025, U.S.N.M. 

TACarSPHXX COCKBRXIXAB. mw ipeelM. 

This species is quite distinct by the dentation on the clypeus and 
the puncturation. 

Male. — ^Length, 8 mm. Anterior margin of the clypeus produced 
in the middle, production sharply angled and with a median tooth, 
surface of the clypeus finely punctured laterally, with large separate 
punctures modianly; above each antenna is a faint carina which 
extends dorsally for a short distance and then curves laterally until 
it is tangent with a line drawn from the antennal foveae and touching 
inner orbits of the eye at the vertex; head with dose distinct punc- 
tures; frontal median line present; intraocellar area divided by a 
broad furrow; distance between the eyes at the vertex slightly shorter 
than the length of the third and fourth antennal joints; a Y-shaped 
depression behind the lateral ocelli; vertex more sparsely punctured 
than the front; antennae rather short, third joint distinctly shorter 
than the fourth; mesonotum sculptured like the front; scuteUum 
more sparsely punctured than the mesonotum; dorsal aspect of the 
propodeum rather coarsely punctato-reticxilate, posterior aspect of 
the propodeum perpendicular but not sharply separated from the 
dorsal aspect, finely, transversely striato-punctate; longer calcarium 
of the posterior tibiae about three-fourths the length of the hind 
basitarsus; abdomen shiny; the apical margin of the first three ter- 
gites depressed more than one-third the length of the segment; apical 
ventral s^ment deeply, arcuately emarginate, the lobes narrow, 
pointed at the apex. Black; abdomen rufous; the apical three joints 
of the hind tarsi piceous; head and thorax densely clothed with gray 
pubescence; wings dusky hyaline; costa and stigma dark brown; 
venation pale brown. 
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Afliiatitlan, Quatemala. Described from two males collected by 
W. P, Cockerell, February, 1912. Type collected February 6, parw* 
type, without definite date. 

Type.—CaU No. 16086, U.S.NJd. 

ROTOOONIOBA STERRAUS. nsw tpMlw. 

Of the described species this species comes nearest to beata Cams' 
rop, but may bo separated from that species by having the scape 
dis^ctly longer than the second and third joints. 

Male. — ^Length, 7 mm. Clypeus carinate medianly, the median 
portion produced into a broad, low lobe; frontal ridges strong; third 
antennal joint slightly shorter than the fourth; eyes separated at 
the vertex by a distance slightly longer than the length of the second 
and tliird antennal joints; depression beliind the ocelli not sharply 
defined; head very finely granular, opaque; thorax finely granular, 
opaque; propodeum slightly more coarsely granulM-; the dorsal and 
posterior surfaces separated by a sharp carina which is emarginate 
medianly; the posterior face without striae; legs feebly spined, the 
longer calcarium of the posterior tibiae subequal in length with the 
baaitarsis ; second, third, and fourth sternites with coarse, reddish hair 
nwr the middle; this hair is denser on the third stemite; apical 
sternite broad, nearly truncate, lateral angles rounded and in the 
middle very slightly emarginate; third cubital cell slightly longer 
than the second on the radius. Black; covered with a fine gray pile 
which on abdominal segments takes the form of apical bands, and 
is denser on the posterior aspect of the propodeum, and the face 
below the crest; wings hyaline, with a strong purplish tinge, apices 
dusky; venation pale brown except the costa and stigma which are 
black. 

Qualan, Guatemala. Described from one male collected February 
16, 1912, by W. P. Cockerell. 

Type. — ^^Cat. No. 16023, U.S.N.M. 

RTSSOR (BRACH7STBOUB) OUATBMALXRSIS, iww««elw. 

Differs from Nysson zapoUcus Cresson, as described by him, in the 
color of the legs. 

Female. — ^Length, 7 mm. Anterior margin of the clypeus gently 
rounded, surface obscured with dense pubescence; frontal carina 
short, extending about half tb.e distance from the bases of the antennae 
to the anterior ocellus; head finely granular with large, distinct, sepa- 
rate pimctures interspread; anterior ocellus larger than lateral ocelli; 
inside of each lateral ocdlus is a raised tubercule; postocellar line 
sli^tiy longer than the ocellocular line; antenme thickened apically, 
the third joint slightly longer than the fourth ; lateral anterior margin 
of the pronotum dentate; mesonotum bipunotate, surface with xeef 
small, ^tinot punctures, the large pimctures are separate and distinct ; 
the large punctures on the scutellum are confluent; mesepisternum 



520 PBOOSBDimB op PMB BJLTIOVAL itUBBUU. S:^Vt. 

coarsely reticulate; dorsal Mpcet of the propodemn mth t^que 
longitudinal carinae, poeteriOr face with the usual V-shaped fovea; 
abdomen opaque with a number of large separate punctures; legs of 
the normal type; pygidium about one and one-third times as long as 
the basal width, gradually narrowed to a subtruncate apex; third 
cubital cell on the radius but little shorter than the distance between 
the second transverse cubitus and the first recurrent vein. Black; 
margin of the pronotuin, tubercule, a lino on the anterior portion of 
the scutellum, narrowed apically bands on the first to the fourth seg- 
ments, interrupted on the second and fifth, yellowish white', legs 
black, the four anterior femora beneath and the posterior femora 
entirely rufous; head and thorax with dense, appressed, silvery pile; 
wings dusky hyaline, iridescent; venation dark brown. 

Amatitlan, Guatemala. Described from one female collected by 
W. P. Cockerell, February, 1912. 

Type. — Cat. No. 15083, U.S.N.M. 

HOTOOLOSSA PYBUKA, new (pMlM. 

Judging from the descriptions this species is closely allied to argen- 
teopUoaua Cameron but may be easily separated from it by the squamae 
whidi have the inner posterior margin lobate with the lobe extending 
posteriorly beyond the curved epiue. 

Female. — ^Length, 4 mm. Anterior maigin of the clypeus truncate 
in the middle, biemarginate laterally so there is a latertd, triangularly- 
shaped tooth; clypeus sparsely punctured; the interantennal line 
slightly shorter than the antonnocular line; head subshiny with well 
separated, distinct, medium sized punctures; ocelli in a low triangle; 
the ocellocular line distinctly Sorter than the interocellar line; inner 
orbits slightly depressed and more sparsely punctured than the rest of 
the head ; antennae short, the third antennal joint slightly longer than 
the fourth; anterior maigin of the pronotum sharply carinate, intei^ 
rupted in the middle, laterally subdentate; mesonotum sculptured 
like the head; mesepistemum shiny, punctate above, striato-punc- 
tate below; squamae and spines about as in argenieopUoma Cameron * 
but differs as mentioned above; dorsal aspect of the propodeum with 
five oblique carinae; posterior aspect of the propodeum defined later- 
ally by sharp carinae, transversely striato-punctate; the median fovea 
U-shaped with the carina from its apex to the ventral aspect of the 
posterior face; anterior femora simple; bases of four posterior tibiae 
luther coarsely spined, the longer calcarium of the posterior tibiae but 
little shorter than the post-basitarsis; abdomen shiny with distinct 
well separated punctures, basal segment depressed in the middle; 
pygidium broad, the surface rugose, the apex narrowly rounded. 
Black; mandibles, apex of scape, pronotum, tubercules, two spots on 


■ligand on pi. •, Sg. 33a, BioL Oontr.-Aintr., vol. 3, Bjon. 
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tiie ecwMltun, narrow lateral apots on the firat to fourth tergites, the 
apiceaipf the four anterior femora beneath, the four anterior tibiae 
ffiC(xqp.it^ a line above, basal spot on the posterior tibiae extemi^y, 
ydUm; tegula piceous; sqamae, spines, and oalcaria pallid; flagellum 
bensai^, tlie Uiree apical joints above and the anterior tarsi fuscous; 
wmgSi hyaline, faintly dusky, strongly iridescent; venation dark 
brown; apical abdominal segment bright red. 

MiAe. — Length, 3.5 mm. A single specimen which for the time 
being may be considered as the male of the species, differs from the 
female ^ described above in the following characters: The fovea of 
the posterior face of the propodeum V-shaped, tlie apex of the^ V 
being almost at the ventral margin of the posterior aspect of the 
propodeum; pronotum, tuborcules and scutellum black; the four 
anterior tibiae and tarsi, the base of the posterior tibiae and the pos- 
terior tarsi yellow (the tarsi are rather paler). The apical dorsal 
segment of ^e abdomen angularly notched, the lobes triangular in 
outline. 

The spots on the second, third, and fourth teigites may be wanting 
or Incomplete. 

Quirigua, Guatemala. Described from three females and one 
male collected by W. P. Cockerell, February, 1912, bearing the fol- 
lowing note, ‘ 'nesting in sand.” 

Type. — Cat. No. 15085, U.S.N.M. 

RROPALUM OPACtrX, ntwtptetn. 

Differs from Shopalum apinigerua Cameron by the absence of the 
spines on the anterior femora and other characters, nor will it agree 
with the description of Rhopalum angvlieoUe Cameron, being easily 
distinguished from this species by the pale four anterior femora. 

ilfaZe.— Length, 4 mm. Anterior margin of tlie dypeus regularly 
rounded, without teeth; distance between the eyes at the dyxieus sub- 
equal with the length of the second and third antennal joints; head 
finely granular; an impressed line from the anterior ocdlus to between 
the bases of the antennae; ocelli in an equilateral trian^e; post- 
ocdlar line distinctly shorter than the ocdlocular line; third antennal 
joint much shorter than the fourth; pronotum long, rounded ante- 
riorly, neither dentate nor caiinate; thorax opaque, findy granular; 
the suture between the metanotum and the propodeum strongly 
foveolate; propodeum findy granular; the four anterior legs normal, 
the posterior tibiae strongly curved beyond the basal fourth, posterior 
basitarsis curved basally, subequal in length with the two following 
joints; petiole not strongly nodose, not as long as the two following 
segments combined; first recurrent vein sli^tly beyond the middle 
of tiie first cubital o^; fiirst transverse cubitus strai^t, not obliqiie. 
Black; mandibles, palpi, scape, flagdlum beneath, tubercules, the 
apical lateral margin of the third teigite, the anterior legs, inter- 
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mediate trodhantera, femora and tibiae beoeatb and spot on ^ poa> 
tenor trochanters ydlowitih; intermediate tarsi and basal fourth of 
posterior tibiae paUid; wings hyaline, very slightly dusky, singly 
iridescent; venation dark brown. 

Quirigua, Guatemala. Described from one male collected by 
W. P. Cockerell, February, 1912. 

Type.— Cat. No. 15084, U.S.NJtf. 

THTPOXTION AZTBCUM Swnmn. 

One female from Quirigua, Guatemala. 

TRTPOXYmR MBnCAlTUM StotwM. 

One female from Quirigua, Guatemala, February, 1912. 

Prof. T. D. A. Cockerell has described this specimen as follows: 

"Length about 20 mm.; anterior wing about 12; shining black, the 
front dull aird rugose; clypeus longitudinally carinate, its lower 
lateral corners angled; sides of face, and inferior orbits behind, with 
shining silvery hair; mandibles ferruginous; antennae entirely black; 
emaigination of eyes very deep ; meao thorax with very fine pimctufes, 
scutellum almost impunctate on disk; hair of front, vertex, occiput 
and thorax short, scanty, and black; metathorax smooth and shinipg, 
with very feeble minute punctures, and a slight median groove, TOt 
the posterior part finely obliquely striate; tegulae shining blaek; 
wings dark fuliginous, with a purple iridescence; basal nervure falling 
short of transverse medial; stigma very small; marginal cell long, 
pointed at apex, angled beneath near middle; only two submaiginal 
cells, the first extremely long, receiving first recurrent nervure some 
distance from end; second about half as large as first, about half as 
wide above as below, receiving second recurrent nervure about one- 
fourth of its length from base; outer angle formed by second recurs 
rent on joining second submaiginal cell an acute angle; outer nervures 
of third discoidal and second submaigiual cell evanescent; legs black, 
with the apical half of hind basitarsi, and the three following joints 
silver-white, with a creamy tint in some lights; last joint of hind tarsi 
with the base pale reddish, the apical part dark; hind spur bent; 
abdomen petiolate, elongate, smooth and shining , about 3 mm. wide 
in middle; a depression between first and second segments dorsally; 
no pygidial area; apical s^ment carinate; last ventral segment with 
fine light brownish tomentum and long erect hairs.” 

TRAcmnurs MsxrcAHus (Cmnw). 

Specimen from Quirigua, Guatemala, collected February 16, 1912, 
on Poniederia eordata. 
cBKCBBis mssnnnxs. iwwcpMiM. 

This species does not agree with any of the species described by 
Cameron, and as it is a male its afiiuities can not be easily ascertained. 

Mole, length, 6 mm . Clypeus flat, the anterior margin tri-. 
crenulate, the lateral margin with strong tuft of hair; supraclypeol 
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tuberou]^ poorly defined; postocellar line shorter by the width of the 
lateral ocellus than the ocellooular line; pedioelluni globose; third 
antennal joint about one-fifth longer than the fourth; head closely, 
sometisies confluently punctured; mesonotum with distinct, well- 
defined^ large punctures; mesepistemum with the punctures less 
distinct and closer than those on the scutum; propodeal inclosure 
smoothi, impunctato, divided by a median furrow; the rest of the pro- 
podeum punctured similar to the scutmn but more sparsely so; first 
tergite» sparsely punctured with large, deep, well-de^ed punctures; 
pygidium slightly narrowing apically, elongate oval in outline, apex 
Bubtroncate. Black; clypeus, sides of face up to the top of the 
antennal foveae, scape beneath, two spots on the pronotum, line on the 
scuteUum, line on the metanutum, the four anterior tibiae and tarsi, 
the basal third of the posterior tibiae, two-thirds of the posterior 
basitarsis, bands on the first, second, fomth, fifth, and sixth tergites, 
and lateral spots on the third tergite, ydhw; the bands on the first 
and second tergites are much wider* than those on the following ter- 
gites; head and thorax with gray hair; wings subhyaline, the area be- 
yond the basal vein and above the cubitus dusky; venation including 
sti^a dark brown; flagellum orange colored beneath. 

Oualan, and Guatemala City, Guatemala. Described from two 
females from the first mentioned locality, one of which was collected 
at the flowers of Irmne jMuicvJata and is chosen as the type ; the other 
was collected February 18, 1912; and one male from the latter men- 
tioned locality, all collected by W. P. Cockerell. 

Type. — Cat. No. 16024, U.S.N.M. 





REPORT ON ROTATORU FROM PANAMA WITH DESCRIP. 
TIONS OF NEW SPECIES. 


By Harry K. Harrin^ 

Cuitodian of Rotatofia^ United SUUee National MtiBeum, 


INTRODUCTION. 

Tim report is based on a large number of collections made by Dr. 
C. Dwight Marsh during the months of January and February, 1912. 
That no complete picture can be given of the rotatorian fauna of the 
Isthmus of Panama is self-evident, as all the collections were made 
during the dry season and but very little material was narcotized, so 
that the contractile forms were with few exceptions unrecognizable. 
However, the loricate species were abundant and furnished interesting 
material. The Istlrmus is not a specially favorable collecting ground 
for aquatic invertebrates, as there are no lakes and but few permanent 
pools ; nevertheless it will be seen from the list of Rotatoria that when 
suitable conditions are present the fauna is both abundant and varied. 

The following extract from Marsh ^ will give some idea of the envi- 
ronment: 

The continental divide is close to the southern shore of the Isthmus. From the 
summit of tlie divide to high tide on the Pacific side is only about G miles. The slope 
consequently is very steep and whatever water falls runs away almost immediately* 
During the season when the collections were made there was practically no rain on this 
^pe, BO that it was difficult to hud any fresh water. Consequently nearly all the 
coUections on the southern slope within the limits of the Canal Zone were made either 
in water which had been artihcially impounded or in the standing water in the deeper 
parts of streams that were otherwise dry. 

The northern slope extends from the divide to the Atlantic, a distance, in a straight 
line, of something over 30 miles. Two considerable rivers come into the Canal Zone 
from this slope, the Rio Chagres and Rio Trinidad. On the lower reaches of these 
rivers, and this is especially true of the Trinidad, are extensive swamps. The Chagres 
is a Swiftr^owing stream, sometimes torrential in character, and does not furnish a 
suitable environment for any extensive development of plarikton organisms. The 
swamps form a suitable environment for plankton, but, connected together as they are, 
would not lead one to expect any great variety. 

Gatun Lake will eventually be a large body of water with a surface of 164 square 
miles and a depth of 47 feet. At tho time the collections were made the lake was very 

t Marsh, C. Dwight, Report on fresh-water Copepoda from Panama with descriptions of new species. 
Smiths. Miso. CoU., vol. SI, No. 8, tOlS. 

pROoesoiNOS U. 6. Nationau MUSEUMi VOU 47-NO. 2062. 
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ftmall. Especially careful collections were made in this lake and in the neighboring 
wnteie and in sufficient numbers to given good idea of its iiora and fauna. 

There are no natural lakes in the Canal Zone; the Canal Commission, hoifever, has 
built fof sanitary purposes a series of reservoirs and these, having been in existence for 
a considerable period, may be considered as lakes. Only the following tlirdp yielded 
Kotatoria in any considerable number: Kio Grande, built in 1906, elevation 240 feet, 
depth 50 feet; Camacho, built in 1907, elevation 370 feet, depth 45 feet; and Carabali 
or Gorgona, built in 1906, elevation 76 feet, depth 10 feet. While the Bio Grande is 
considered as constructed in 1906, it is really an old French reservoir which was built 
some time between 1882 and 1889 and has had a continuous existence since that time; 
it covers an area of 72.77 aefe. 

These reservoirs were made by constructing dams in places where the waters of small 
streams could be impounded. Tho bods were cleared and after construction the shores 
were kept clear of vegetation to a distance of ’60 or more feet from the margin. Tho 
reservoirs were all *‘plankton-ptx)r.** This is what would be expected from the 
environment, which produces permanent bottom stagnation. In cold clumites the 
bottom waters of lakes have a more or less complete stagnation in the summer and in 
winter, the stagnation being more complete in tlio smaller bodies of water in Which 
winds have no opportunity to produce bottom currents, but in spring and in ^11, 
because of the change in temperature, there is a complete overturning of the witter. 
No such change, of course, takes place under the constant temperature amd itions of 
the Canal Zone, so that only the surface water contains the oxygen which is nocesiary 
for the life of plankton organisms. While the foregoing statement is true in regard to 
the general conditions of the waters of Uxe reservoirs, it must not be understood as 
meaning literally that the oxygen content always diminishes in exact ratio to tho 
depth; local and meteorological causes may produce some modifications of the geneial 
statement. This has been disetfased by Downes, who gives a series of charts of dis- 
solved oxygen.* 

For preserving the collections two different mixtures of alcohol and 
formalin solution were used by Doctor Marsh, one of equal parts of 50 
per cent alcohol and 5 per cent formalin, another of equal parts of 76 
per cent alcohol and 5 per cent formalin. In the matter of producSog 
recognizable material of the illoricato species of Rotatoria they are 
on the same footing; only narcotizing will do that. But an alcoholic 
mixture is far better for the subsequent sorting out of the material, 
which necessarily contains a certain amount of plant debris; if a 
straight formalin solution is used, this debris sticks to the animals so 
that it is almost impossible to clean them. An alcoholic preservative, 
on the contrary, leaves everything free and it is a comparatively 
simple matter to pick out the animals. The strength of the alcohol 
does not appear to be very important; probably 76 per cent alcohol 
is as good as any. 

To facilitate reference the localities yielding large collections of 
Rotatoria are numbered as below and the number added in parenthesis 
after the record of each species. 

1. From the railroad bridge over water in Black Swamp; now 
submerged in Gatun Lake. 

1 Downes, R., A study of ths wntcf snppllss of tho Isthmus of Panama. Proc. Canal Zona Had. Ass., 
Uonnt Bopa, 0. Z., toI. 8, pp. 138-160, 7 pis. 
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2 P<x>l covered with algae, near the r«iln>ad, between Black 
Swamp and Qatun; now submerged in Qatun Lake. 

8. Oreek flowing into Camacho Reservoir; clogged with weeds 
covered with Nostoc, etc. 

4. Stagnant pool at the end of CAial out, Empire. At the time 
the collections were made it was nearlj dry and green with algae; 
when filled the pool is probably 6 or 6 feet deep. 

5. Rio Grande Reservoir, near the railroad bridge. 

6. Rio Grande, collections from the river.. 

7. Pond west of Rio Chagres at Bohio. Formed by a dam built 
by the French. Water lilies along shore; the collections were made 
in the middle, where the water was clear. 

8. Pond east of the Canal, east of Empire. About 2 acres in 
area; surrounded by grass growing out from the shore in such masses 
that it will nearly support the weight of a man. 

9. Rio Trinidad, bdow Agua Clara, about 1 mile from mouth; 
now part of Gatun Lake. 

10. Rio Trinidad, just above Agua Clara; now part of Gatun Lake. 

11. Rio Trinidad, opposite Escoval, in weeds along shore; now 
part of Gatun Lake. 

12. Pond north of fill work at Miraflores; really back water of 
Rio CamitiUo. 

LIST OF THE SPECIES COLLECTED. 

HOTOBCMATA ADKITA (MHIUn). 

A single recognizable specimen in a collection from a pond north 
of the fill work at Miraflores, formed by back water of Rio CamitiUo 
( 2 ). 

nOTOMMATA CBRBBRU8 (Oom). 

Several specimens, of which one was fuUy extended, occurred in a 
creek flowing into Camacho Reservoir (3). 

NOTOMMATA COPBUS BlinilbWl. 

Common in a slow stream in garden of Isthmian Canal Oommis- 
non, Ehnpire; also in a coUoction from the railroad bridge over 
Black Swamp (1) . 

ITOTOMMATA PSKUSOCntBaBUS 4* BMlleiunll^ 

A single specimen from a pool near the railroad, between Black 
Swamp and Gatun (2); another from Rio Trinidad, coUected just 
above Agua Clara (10). 

KDTOinCATA TOSUIOSA (Soindla). 

One spedmen, identified by Ihe trophi, from a stagnant pool by 
(be raOroad, north of bridge over Bla^ Swamp. 
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purtrotrocra acaut)iJ>4 (Om«0). 

ProaUt sordida Gossb, Hudoon and Goose, Botifera, 1886, voL 2, p. 37, pL 18, 7. 

A single specimen, with some doubt referred to this species, from 
a pool near the railroad, between Black Swamp and Gatun (2). 

DXASCHXZA aURlCULATA (MttUer). 

Diaschxza lawmUUa Levanuee, Acta St>c. Flora Fauna Fennica, voL 12, No. 8, 
1894, p. 43. 

A few specimens from Rio Trinidad, just above Agua Clara (10). 

DIASCBIZA FORFICATA (Ehranberg). 

Diasckiza caeca Dixon-Nuttall and Freeman, Joum. Royal Micr. Soc., 1903, p. 
134, pi. 4, fig. 11. 

A few specimens from each of the following localities: Creek flow- 
ing into Camacho Reservoir (3); Rio Trinidad, in weeds along shore 
at Agua Gara (10) and Escoval (11). 

DUSCmZA OIBBA (Bhranbarg). 

In creek flowing into Camacho Reservoir (3) ; not abundant. 

DZASCRIZA ORACZUS (Bhrmberg). 

A few specimens in the same collection as DiascJtiza gihha (3). 

MOnOMMATA ORRIS (MEUer). 

Mimomrnata longiseia Baktsoh, Jalireah. Naturk. Wfirttembeig, vol. 26, 1870, p. 
344. 

A few specimens from a pool near the railroad, between Black 
Swamp and Gatun (2) ; also from creek flowing into Camacho Reser- 
voir (3) and in Rio Trinidad, at Escoval (11). 

DICRAlfOPHORUS 70RCXPATUS (MlUler). 

Diglem forcipata Ehrbnbero, Abh. Akad. Wias., Berlin (for 1831), 1832, pp. 137, 
154, pi. 4, fig. 10. -m- 

Diglem grcmdia Eheenberq, Abh. Akad. Wias., Berlin (for 1881), 1832, p. 187. 

Typical specimens of this species occurred in the following localities: 
Slow stream in garden of Isthmian Canal Commission, Empire; 
pool between Black Swamp and Gatun (2) ; creek flowing into Camacho 
Reservoir (3) ; stagnant pool at Empire (4) ; Rio Grande Reservoir 
(6); Rio Grande, river (6). Specimens with straight toes, about 
65 fi long, agreeing with published figures of P. graridiSf were found 
in Rio Trinidad (9) and a stream in garden of Isthmian Canal Com- 
mission, Empire* As far as could be determined from the partly 
contracted specimens, they agreed with a single specimen collected 
near Boston and sent me for comparison by Mr. Rousselet, who 
informs me that he has always considered P. gnmdis a .synon 3 rm 
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of Difordpatua. The trophi of the Panama specimens are identical 
'sdt^ those of typical specunens of D.foreipatus. 

KfCBRTRUM nUS (Mflltor). 

Vortieellafelis MCixbr, Venn. Ten. Fluv., vol. 1, pt. 1, 1778, p. 108. 

IHgleria felis Biuinoeb, Jahreali. Naturk. Wttrttembeig, vol. 60, 1894, p. 46. 

Co m mon in a stagnant pool, Empire (4). While the specimens 
were partly contracted, the trophi make the determination reasonably 
certain. 

BRACmOinrS AKOTIIABIS CAVDATUS Bumli and Daftar- 

From the following localities: Stagnant stream under old bridge. 
Old Panama (probably Rio Alcorobo), common; Gatun Lake, 
enormous numbers; pond at Bohio (7), very abimdant; Carabali 
(Gorgona) Reservoir, common; Bayou of French Canal, about 2 
miles south of Gatun, common; pond at Miraflores (12), common. 

BRACmOlflTB BUDAPBSnilSITaiS Dadar. 

Specimens agreeing with material collected here at Washington 
were common in Carabali (Gorgona) Reservoir. 

BRACmOjnrS CAPSDUnOKUS PaUaa. 

Tlie form with posterior spines (B. laiken Mhller) is oonunon on 
the Isthmus; the strongly asymmetric foot tube is abnormally 
developed, the left spine being sometimes as long as the postero- 
lateral spines; the median anterior spines are also longer than usual. 
This form occurs in the following collections: Stagnant stream under 
old bridge, Old Panama, common; Gatun Lake, enormous nmnbers; 
Mindi Reservoir, few; Rio Grande Reservoir (6), few; Rio Grande 
(6), few; pond at Miraflores (Rio Camitillo) (12), common. 

The spineless form (B. urceolaris Mtiller) occurred in great abun- 
dance in a sluggish stream partly filled with grass, in the savannas 
between Panama and Old Panama. 

BKACmOirUS DOIABKATUS, ntw WMiM. 

Piste 16, figs. 1-2. 

While showing a certain resemblance to B. cmgvHaris Gosse, this 
species has a number of peculiarities that entitle it to specific rank. 
At the junction of the dorsal and ventral plates of theJorica there 
are two blunt lateral spines or knobs and a similar pair at the postero- 
lateral angles. They are always slightly asymmetric and very varia- 
ble; the form figured may be consider^ an average one. On each 
side of the foot opening is a hammer^haped spine, fi*eqoently vdth 
small posterior spicules or setae; it is possible that they are always 
present in the living animal, and that they may have been destroyed 
by the preservative. The egg is carried by the parent and always 
8«8i8*---Pro<kNJA.V(fl.4T--14----«i 
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rests upon the dorsal points of the foot spines, as shown in the lateral 
view. The anterior edge of the dorsal plate is strongly convex md 
has a single pair of spines at the side of the antennal sinus ; the ventral 
edge has a wide and shallow median notch. Both dorsal and ventral 
plate is moderately convex. The lateral antennae are xmusually 
stout and project through simple holes in the dorsal plate, very close 
to the edge of the lorica. 

Total length of lorica, 105 /i; width over lateral spines, 100 p; 
width of anterior edge, 60 p; depth of body, 42 /i. 

Type. — Cat. No. 16570, U.S.N.M., from a pond west of Rio Chagres, 
at Bohio, where the species is common. 

BRACmOinJS FAIX^ATUS Zachartoi. 

This excessively variable species occurs on the Isthmus in an 
almost infinite variety of forms. It is recorded from the following 
localities; Stagnant stream imder old bridge, Old Panama, abundant; 
Gatun Lake, enormous numbers; Hindi Reservoir, few; bayou of 
French Canal, 2 miles south of Gatun, common. 

BRACHXONUS PATULUS Mdllor. 

Brachioniui militaris Khbenbero, Abh. Akad. Wias., Berlin (for 1S33), 1834, 
p. 199. 

A very small, but otherwise normal form occurs occasionally on 
the Isthmus: Stagnant stream luider old bridge, Old Panama, few; 
stagnant pool at Empire (4), common; back water of Rio Chagres at 
Las Bocas del Gatun, few. 

BRACmOHUS PATULUS 3AACRACAXITHUS (D«d«y). 

Plate 17, fig. 1. 

Noteu$ militaris macracanthvs Daday, Zoologica, Heft 44, 1905, p. 119, pi. 7, 
figs. 3--5. 

This form is common in weedy ponds everywhere in the Canal 
Zone. A peculiarity in the position of the lateral antennae deserves 
notice; in the typical, short-spined form the antennae are on the inner 
edge of the lateral spines, as figured by Cohn, while in macmcanthus 
they are on the spines, about one-third the length of the spine fi^om 
the posterior end, where there is a decided ^‘knee.'' In Daday's 
figure a projecting knob is shown, which is no doubt the antenna, 
or rather, it is in the position of the antenna. The form macror* 
cafiUms was foimd iii collections from; Stagnant stream under old 
bridge, Old Panama (probably Rio Alcorobo), common; slough in 
savannas near police station on road to Old Panama, common; 
Gatun Lake, abundant; creek flowing into Camacho Reservoir (3), 
common; Rio Cocoli, al^ve reservoir, few; stagnant pool at Empire 
(4), abundant; Rio Grande (6), few; pond at Bohio (7), few; pond 
at Hiraflores (12), common. 
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BItACHlOirUS MIRAmiS Dad«y. 

A single specimen in a collection from the railroad bridge over 
water in Black Swamp (1). 

FLATTIAS QUAnmCORRIS (Bhmbeii). 

NoUub gvadricomu Ehbenbbeo, Abh. Akad. Wise. Berlin (for 1831), 1832, p. 143. 

The Isthmian form of this species has very long toes ; the average 
measurements of a considerable number of specimens from Wash- 
ington are: Length of lorica without anterior or posterior spines 226 
fLf toes 37 /£; from Panama, lorica 217 fi, toes 60 ii. In words, the 
toes in the latter form are relatively nearly twice as long os in the 
local form. There are no other important differences; the lorica in 
the Panama specimens is less irregular in outline, almost circular; 
the posterior spines are similar, possibly a trifle longer, and the 
points are identical; the spines are very slightly blimted at the extrem- 
ity and end in a short, very fine and needlelike point. The species 
was found in the following collections: From railroad bridge over 
water in Black Swamp (1), common; pool near railroad, between 
Black Swamp and Qattm (2), few; pond at Miraflores (12), few. 

mUTBLLA STIPITATA (Bhraobwg). 

Anutaea atipitata Ebbekberg, Infudonsth., 1838, p. 507, pi. 62, 6g. 11. 

As this species is common hero at Washington, the Panama material 
was gone over carefully in order to determine the distribution of the 
two closely related species K. stipitata and K. cochlearia. All the 
Isthmian specimens belong to K. siipUaia; K. cochlearia was not 
found at all. The latter has been repeatedly recorded from South 
America; it would be interesting to know whether it is really 
found there or whether the not very conspicuous difference in the 
dorsal pattern has been overlooked. The distribution of the two 
species in North and South America is still an unsolved problem; 
personal observations indicate that Washington is on the border 
line of the respective territories, but the evidence is too fragmentary 
to warrant any definite conclusion. With all due respect to Doctor 
Zelinka, the re(?) discoverer of this species, the writer believes, until 
confronted with the “corpus delicti from the neighborhood of 
Berlin, that Lauterbom was correct in his opinion, that Ehrenberg 
drew the quadrata i^acvleaia) — tesselation in the cochlearia — outline. 
This is not inexplicable, as Ehrenberg does not record K. cochlearia 
at aU. . Now, it is well known, through the work of later investigators, 
that this species is to be found nearly everywhere in Germany, and the 
supposition is not unreasonable that Ehrenbeig, finding a KenUdla 
(•"Anuraea) with a median spine and a dorsal tesselation of some 
sort, concluded without any careful examination that it was the, to 
him, familiar q^iutdraia pattern. In favor of this assumption is the 
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fact that in a later paper ' Ehrenbe^ figures under the name atipUaia 
what is evidently a typical cochlearia. 

KeraieUa atipitata was found in collections from: Gatun Lake, 
abundant; Brazos Brook Reservoir, collected in the middle, abund- 
ant; creek flowing into Camacho Reservoir (3), few; Camacho Reser- 
voir, common; stagnant pool at Empire (4), few; Rio Grande (6)^ 
few; pond at Bohio (7), very abundant; Rio Grande Reservoir (5), 
common; pond at Miraflores (12), common; the form without pos- 
terior spine {tecta) in a bayou of the French Canal, 2 miles south of 
Gatun, few. 

KSRATBLLA QCADRATA (MUUer). 

Anuraea acuUata Ehrenberg, Abh. Akad. Wias., Berlin (for 1831), 1832, p. 145. 

In creek flowing into Camacho Reservoir (3) , few, 

NOTHOLCA LONOISPUfA (KaUkott). 


A single specimen from a pond near Rio Chagres at Bohio (7). 

ANURABOPSIS VISSA (OMie). 


Anuram JUml Gossb, Ann. Mag. Nat. Hist., ser. 2, vol, 8, 1861, p. 202. 
Carabali (Gorgona) Reservoir, common; Rio Grande Reservoir (6), 
few. 


MYTILmA TRIOONA (OoMe). 


Dxplax trigom Gosse, Ann. Mag. Nat. Hist., ser. 2, vol. 8, 1851, p. 201. 

A single specimen in a collection from the railroad bridge over 
Black Swamp (1) ; stagnant pool at Empire (4), abundant. 

MYTtUKA VENTRALIS (Shrenberg). 

Salpina ventralia Ehrbndbrg, Abh. Akad. Wias., Berlin (for 1831), 1832, p. 133, 
pi. 4, fig. 7. 

This species appears to be rare on the Isthmus; only single speci- 
mens wore found, in the following collections: Pool between Black 
Swamp and Gatun ( 2 ); Rio Grande Reservoir (5); Rio Grande (6); 
Rio Trinidad, above Agua CJlara (10). 

BUCHLAinS DILATATA BhmlMrg. 

From a slow stream in garden of Isthmian Canal Commission, 
Empire, common; stagnant pool by the railroad, north of bridge over 
Black Swamp, few; pool between Black Swamp and Gatim (2), few; 
stagnant pool at Empire (4), common; Rio Grande (6), few; Rio 
Trinidad^ at Escoval (11), few; pond at Miraflores (12), common. 

EUCHLAHIS OROPHA OoM*. 


From a creek flowing into Camacho Reservoir (3), common; Bio 
Trinidad, at Escoval (11), few. 


1 Abb. Akad. wot., Bam (tor 1841), 1848, pp. 881-448, pta 1-4. 
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kdcblahw fucat* i^madw.' 

While this species is rather common in the collections, all the 
specimens are partly contracted, so that no satisfactory figure can be 
gifen of it. From a pool between Black Swamp and Gatun (2), 
common; stagnant pool at Empire (4), few; Rio Grande Reservoir 
(5) , common. 

SnCHrAinS TBIQUBTRA BhnntMn. 

It is not without hesitation that the Panamanian specimens are 
listed imder this name; the dorsal keel is absent, the two lateral 
plates simply coming together at an approximately right angle. 
However, the resemblance to E. triquetra is otherwise very dose, and 
considering the present unsatisfactory status of the genus, it seems 
advisable to refer this form to triquetra until the limits of variation 
in this genus are better known. It occurred in a collection from 
the railroad bridge over Black Swamp (1), common; Rio Alcorobo, 
under bridge on road from Panama to Old Panama, few. 

DIPLBUCHLAinS FBOPATULA (ChMM). 

Isthmian specimens of this species resemble dosely the form 
figured by de Beauchamp from the Lofu River.* In collection from 
railroad bridge over Black Swamp (1), few; creek flowing into Cama- 
cho Reservoir (3), few; stagnant pool at Empire (4), common; Rio 
Grande Reservoir (5), few; Rio Grande (6), few; pond at Miraflores, 
back water of Rio Oamitillo (12), common. 

UCAITB CRBPmA, saw (v«ciM. 

Plate 22, figa. 4-7. 

The body is parallel-sided for one-half of its length and tapers 
rapidly to the foot; it is strongly gibbous posteriorly and has a very 
flexible lorioa. The anterior dorsal margin is slightly convex, the 
ventral a trifle concave; the anterior spines are stout and slightly 
incurved. The dorsal plate is strongly convex and much smaller 
than the ventral; its li^ts are rather ill-defined and the markings 
are limited to two pairs of divergent, wavy ridges, beginning near 
the anterior margin. The ventrd plate is moderately convex and 
has two broken series of ridges extending the greater part of its 
length; there is a well-marked transverse fold immediately in front 
of the foot. As shown in the cross section of the body (fig. 8), there 
are no lateral sulci; the section of the lorica connecting the dorsal 
and ventral plates is very s%htly concave and marked with three 
ridges, one posterior, and a pair immediately in front of the lateral 
antennae, which are just above the edge of the ventral plate. The 
posterior segment merges without any definite anterior limit with 
the body; ventrally it has a large, circular opening for the foot. 


t Bull. Boo. Zool. Fronooi vol. 38, 1813, p. 184, fig. 2. 
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The first foot joint is large and hulhous; it is at least possible that 
this really corresponds to the posterior segment of the body in other 
species of Lecane. The second foot joint is square and unusually 
long; it projects for nearly its entire length beyond the lorica. The 
toes are long, slender, and tapering, slightly curred at the base; the 
daw is nearly one-third the length of the toe, conical and not curred. 

Total length, 135 ft; length of lorica, 90 ft; width of anterior points, 
inner edges, 62 ft; length of dorsal plate, 76 ft, width, 46 ft; width of 
ventral plate, 60 ft; toe without claw, 30 ft, claw, 9 ft; depth of body, 
43 ft. 

Ihfpe.—C&t. No. 16578, U.S.N.M., from a stagnant pool at Empire 
(4), where the species is common; it occurred also in a pool near the 
railroad, between Black Swamp and Gatun (2), common; Gatun 
Lake, among water plants near the railroad bridge, few; creek flowing 
into Camacho Reservoir (3), abundant; Rio Grande Reservoir (6), 
abundant; Rio Grande (6), few. 

This is no doubt the animal recorded by Jeimings ’ and figured 
under the name Disiyla gissensia Eckstein, from specimens collected 
in a swamp near the &h hatchery on South Bass Island in Lake Erie. 
The original description does not fit L. crepida any better than it 
does any other known Lecane; it is doubtful whether Eckstein’s 
S])ecies is now identifiable. 

Lecane crepida has but one close relative, L. ( =» Cathypna) TuuMa 
(Murray) ; the similarity is not, however, so close that there can be 
any question of identity. Whether these two species represent a 
piimirive branch of the genus or a highly specialized one is uncer- 
tain; that they may have retained more of the ancestral characters 
than any other known species is not improbable. 

LBCAHB imiA (UttUw). 

Cathypna lurut Gosse, Hudaon and Goaae, Rotifera, 1886, vol. 2, p. 94, pi. 24, fig. 4. 

From a pool near the railroad, between Black Swamp and Gatun 
(2), common; creek flowing into Camacho Reservoir (3), common; 
stagnant pool at Empire (4), abundant. 

LBCAKB PAPUAITA (Munar). 

Cathypna papuana Mubrat, Joum. Royal Micr. Soc., 1913, p. 661, pi. 22, fig. 2. 

This species is widely distributed on the Isthmus, but usually in 
small numbers: Gatun Lake, near railroad bridge, few; stagnant 
pool at Empire (4), few; Rio Grande Reservoir (5), few; Rio Grande 
(6), few; bayou of French Canal, about 2 miles south of Gatun, 
abundant; Rio Trinidad, at Escoval (11), few; pond at Miraflhres 
(12), few. 


1 Bull. U. S. Fitb Comm., vol. 10, 1900, p. 01, pi. 20, figs, 30, 34. 
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Plato 23, figs. 5-7. 

The body is broadly ovate and its thickness more than two^thirds 
of the width. The anterior margins are very nearly coincident and 
slightly concave, with two lateral triangular projections, but without 
true spines. The dorsal plate is very broad and ovate in outline; 
while without any facetting whatever, it has two deep anterior, 
diverging folds, the limits of a strongly convex lobe. At the sides of 
this lobe the dorsal plate is concave, making it possible for the ante- 
rior dorsal and ventral margins to meet and close the lorica when 
the head is retracted. The ventral plate is slightly narrower than 
the dorsal, oval and without facetting; some inconspicuous trans- 
verse folds are present near the posterior end; the anterior margin has 
a very small median sinus. The lateral sulci are moderately deep 
and do not reach the anterior margin; they are indicated by dotted 
lines in figure 7. The posterior segment of the body is very large 
and prominent, projecting quite a distance over the toes; it is notice- 
ably emarginate at the outer angles of the coxal plates, which are 
large and obtusely triangular. The first foot joint is minute, the 
second short and lt)road. The toes are in dorsal view nearly parallel- 
sided, a trifle narrowed immediately beyond the base and widest at 
the beginning of the posterior third, where there are some obscure 
annular constrictions. The claw is half the length of the toe, im- 
usually slender, conical, and very slightly decurved. At its base there 
is a small spine, separated from the claw by a deep notch. 

Total length, 200 ji; length of lorica, 165 length of dorsal plate, 
180 /i, width, 125 /i; width of anterior points, 78 /i; width of ventral 
plate, 116>; length of toe without claw, 42 /x, claw, 20 p; depth of 
body, 93 pt, 

Type.-^Ki, No. 16582, from a stagnant pool at Empire. It is not 
common. 

This species has considerable resemblance to Lecane unguUUa 
(Qosse). The latter is not as thiok at L. aihina, and the body is 
relatively longer; its absolute dimensions are also considerably 
greater and the anterior margins are not coincident, the dorsal being 
nearly straight, while the ventral margin has a deep sinus. 

UCONB XmOVLATA (Omm). 

Cathyjma ungulata GoBBe^ Joum. Royal Micr. Soc., 1887, p. 361, pi. 8, fig. 1. 

A single specimen from a pool near the railroad, between Black 
Swamp and Gatun (2). 

XBCOXne CtlRVlCOlUnS (Mnmy). 

Cathypna cunntxrnis Joum. Royal Micr. Soc., 1913, p. 346, pi. 14, fig. 22. 

? Catkypm nitida Mubrat, Joum. Royal Micr. Soc., 1913, p. 347, pi. 14, fig. 94. 

Ca^pna Ittfmna Mubeat, Joum. Royal Micr. Soc., 1913, p. 551, pi. 22, fig. 1. 

Apparently these three names designate one and the same species* 
A spooimen labeled (kd^ypm curvieomia was given me by Mr. Murray; 
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while this does show a smooth loriea and is without the three indenta* 
tions of the posterior body s^menti these charaoteriatics occur 
frequently among Isthmian specimens which are undoubtedly speci- 
fically identical with Mr. Murray^s O. curvicorms. The dorsal facet- 
ting figured for 0. nitida is nearly always present; the posterior 
indentations of 0 . hfuana are less frequent, but occur in otlierwise 
typical specimens, as does also the partly retracted anterior margin 
of this species. 

The most distinctive peculiarities of Lecane curvicomis are best 
seen in a lateral view, compare plate 17, figure 3. The ventral plate 
is divided by a transverse fold, in front of which it is very deep and 
convex; the posterior section is nearly flat and correspondingly 
shallow. The toes have a short, sharp double curvature at the base; 
the posterior portion is slightly decurved. The spines at the base 
of the claw are at an angle of ttbout 45 degrees with the body, so that 
a slight displacement makes them invisible, especially as they are 
very small and indistinct. 

LBCANB LBOimNA (Turner). 

Canthypna leoniina Turner, Bull. Donison Univ., vol. 6, 1892, p. 61, pi. 1, fig. 12. 

In Black Swamp, near the railroad bridge (1), few; stagnant pool 
north of the railroad bridge over Black Swamp, few; pool near the 
railroad, between Black Swamp and Gatun (2), common; sluggish 
stream in savannas between Panama and Old Panama, rare; creek 
flowing into Camacho Reservoir (3), common; Rio Cocoli, above 
lake, rare; stagnant pool at Empire (4), abundant; pond east of 
canal at Empire (8), few. 

LBCAHB KANA (Btumr). 

Catkypna nana Mubrav, Joum. Royal Micr. Soc., 1913, p. 353, pi. 14, fig. 29. 

From a pool near the railroad, between Black Swamp and Gatun, 
abundant. 

LBCAIVB PLOEHBIISie (Volft). 

Distyla ploenerms Voigt, Zool. Anz., vol. 26, 1902, p. 679. 

Cathypna affirm Murray, Joum. Royal Micr. Soc., 1913, p. 346. 

A small variety of this species, about two-thirds the usual size, 
with rather indistinct ma1*king8, occurs on the Isthmus. My speci- 
mens were identified by Mr. Murray as identical with the animal he 
found at Rio de Janeiro. It was found in the following collections: 
Slow stream in the garden of the Isthmian Canal Commission, Empire, 
rare; pool near the railroad, between Black Swamp and Gatun (2), 
rare; creek flowing into Camacho Reservoir (3), few; stagnant pool 
at ]^pire (4), few; pond east of canal at Empire (8), rare; Rio 
Trinidad, about a mile from mouth (9), rare. 
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UCAHB lUDWlOn (BdnMia). 

XHttyla ludwigii Eckstein, Zeitschr. Wias. Zool., vol. 39, 1883, 393, pi. 26, 

. fig. 37. 

From a creek flowing into Camacho Reservoir (3), few; pond east 
of canal at Empire (8), few; Rio Trinidad, at Escoval (11), rare. 

LBCARB MARSm, aaw aSMlM. 

Plate 18, figs. 1-3. 

The outline of the lorica is a bluntly pointed oval; the anterior 
margins of the dorsal and ventral plates are coincident and slightly 
excavate. The anterior spines are long, slender, and slightly taper- 
ing; the point is curved back as a conspicuous hook, in lateral view 
nearly semicircular. The dorsal plate is ovate and unusually narrow 
at the posterior end; its markings are.quite regular and prominent. 
The ventral plate is narrower than the dorsal and of approximately 
the same outline; the lateral sulci are deep. The posterior segment 
of the body is roughly triangular in outline, slightly narrowed at the 
base of the rounded posterior lobe, which curves downward; on 
the dorsal side there are two paraUol, transverse ridges on each side of 
the median line. The first foot joint is barely distinguishable and the 
second, movable joint is smaller than usual. At the sides of the 
foot joints there are two semicircular rounded plates, free posteri- 
orly and sli^tly movable. These plates, for which the term coxal 
plates is used in this paper, are present in all the species of the genera 
Lecane and Monoatyla, even when no other trace of the lorica re- 
mains; in some cases they are produced into posterior spines. The 
toes of L. marshi are fairly long, straight and parallel-sided, ending 
in bluntly conical points without any claw. The body is of a little 
more than average depth. 

Total length, 173 fi; length of lorica, 138 /t; width of anterior edge 
over spines, 54 ft; height of hook, 9 /i; length of dorsal plate, 114 fi, 
width, 84 ft; width of ventral plate, 76 /t; length of toes, 45 fi; depth 
of body, 60 y. 

Type. — Cat. No. 16571, U.S.N.M., from a stagnant pool at Empire 
(4); it is apparently not common. It has been named for Dr. C. 
Dwight Marsh, of Washington City. 

* LIBCAKB BRCODXS, new •pMtaf. 

Plate 18, figB. 4rS. 

The lorica is oval in outline, ending posteriorly in a blunt, rounded 
lobe^ the anterior dorsal and ventrsd edges are oomoident. The 
dorsal plate is oval and truncate posterior)^,* its markmgs are promir 
nent and, with the exception of the first row, fairly regular. %e 
v^tral plate is slightly narrower than the dorsal and marked iirith 
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longitudinal folds as shown in tho %uro. The anterior margin of the 
lorica is deeply excavate and produced into two long, stout anterior 
spines, slightly incurved and upcurved. The posterior segment of the 
body is broadly triangular, ending in a rounded lobe, slightly narrowed 
at the base and decurved; on the dorsal side there are two parallel, 
transverse ridges on each side of the median line. The first foot 
joint reaches down on the movable joint as a pointed lobe; the coxal 
plates are broad and rounded. The toes are fairly long, straight, and 
parallel-sided, ending in bluntly conical points without any claw. 
The body is of average depth. 

Total length, 105 fi; length of lorica, 135 fi) width of anterior edge 
inside of spines, 48 /Jt; length of dorsal plate, 110 /£, width, 81 ft; width 
of ventral plate, 75 fi; length of toes, 42 pt; depth of body, 48 fi. 

Type. — Cat. No. 16572, U.S.N.M., collected in a pool between 
Black Swamp and Gatun (2); only two specimens were found in the 
collection. 

This species is closely related to Lecane marshi; it is noticeably 
broader posteriorly and the depth of the body is less; the anterior 
spines arc, however, sufficient to distinguish the two. With Lecane 
stokesii, L. lvdmgi% and L, ohioensis they form the most closely related 
group within the genus, differing principally in the form of the posterior 
segment of the body; the lorica is very firm in all of these species and 
the dorsal pattern differs only in the first row of markings. 

LBCAlfS YLBXIUS (OoMe). 

Plate 19, figs. 1-3. 

DUtyla Jlexilis Gossr, Iludsoii and Gk)8se, Kotlfera, 1886, vol. 2, p. 97, pi. 24, 
fig. 7, 

? Distyla lipara Gossk, Joum. Royal Micr. Soc., 1887, p. 867, pi. 16, fig. 16 

? Calhypna hrevia Murray, Joum. Royal Micr. Soc., 1913, p. 566, pi. 22, fig. 8, 

The lorica is very nearly circular; the small posterior segment is 
almost covered by the dorsal plate of the lorica and the anterior mar- 
gins are coincident. The dorsal plate is subcircular and its anterior 
margin convex with two short, very stout, slightly incurving frontal 
spines. The markings of the dorsal plate are very prominent and of 
an unusual pattern; there are four transverse rows of ridges, the fiirst 
row broken, the other three fairly regular with 7, 8, and 7 ridges 
respectively. The ventral plate is considerably narrower than the 
dorsal and quite flexible, with ill-defined lateral edges; the markings 
are constant in front, becoming more variable toward the foot. The 
posterior segment of the body is rounded and projects but little 
beyond the dorsal plate; the coxal plates are nearly semicircular* 
The first foot joint is elongate-oval and the movable joint broad and 
rhomboid. The toes are short, with a well marked, recurved claw; 
their inner edges are straight, while the outer edge has a double curve, 
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so that iho toe is a trifle broader in the middle than just beycmd the 
base. From the middle the toe tapers gently to the claw; in lateral 
view it is slightly decurved and tapering; there is a minute, but dis^ 
tinct spine projecting dorsally over the claw. The depth of the body 
is greater than that of any other described species of the genus; the 
lateral sulci are almost obliterated in retraction; on account of the 
flexibility of the membrane connecting the dorsal and ventral plates, 
its appearance is very variable. 

Total length, 96 ft; length of lorica, 76 ft; length of dorsal plate, 
72 ft, width, 66 ft; width of ventral plate, 50 fi; anterior spines 55 ft; 
toes without claw 19 fi, claw, 4 ft; depth of body, 50 ft. 

While the contracted animal does not resemble Gome's figure very 
much, the agreement is in the extended condition so stiikmg that 
there can be no doubt of the identification. When fully extended and 
swimming, the length is very nearly twice as great, the body is slender 
and flattened dorso-ventrally and the dorsal markings become much 
more prominent. While Gosse's figure of the toes is not correct, the 
same may be said of the majority of the species of this genus, with 
which ho hod occasion to deal. 

Lecane flexUis is widely distributed; in the Panama collections it 
was fcund in a creek flowing into Camacho Reservoir (3), common; 
stagnant pool at Empire (4), c.ommon. Mr. Rousselot has sent me 
specimens collected by Mr Murray in Brazil; it is found hero at Wash- 
ington and in great abundance in collections from Loch Raven, near 
Baltimore, Maryland, also in material from the Bureau of Fisheries 
station at San Marcos, Texas; I have found it in Sphagnum sent me 
from various localities in England by Mr. David Bryce. 

Cathy pria brevis Murray shows considerable resemblance to this 
species; if the toes are correctly described it is, however, a good 
species. 

LBCAITB ARCULA* new 

Plate 19, figs. 4-6. 

Cathypna aculeata Murray, Journ. Royal Micr. Soc , 1913, p. 350, pi. 14, fig. 28; 
not Distyla aculeata Jakubski. 

The general form of the lorica is ovate and but little longer than 
broad; the body is unusually thick. The dorsal and ventral anterior 
margins of the lorica are both straight and nearly coincident; they are 
produced laterally into two small, pointed spines, which are broad at 
the base and directed slightly upward and outward. The dorsal plate 
of the lorica is ovate and rounded posteriorly; it is strongly gibbous 
and projects over the posterior segment of the body so far that it 
nearly conceals it in a dorsal view. The dorsal markings are rather 
faint; there are the usual four transverse rows of ridges, which are 
fairly regular. The exact pattern can perhaps better be understood 
from tlie figure than from any description. These ridges do not form 
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true facets in any of the species of the genera Leoane and Mmostyla; 
some species do have facets, but the limiting lines do not project as 
ridges above the surface of the lories. The majority of the species 
having prominent ridges on the dorsal plate change their form con- 
siderably in retraction; the species with true facets or without any 
dorsal markings do not as a i^e change much. This does not refer 
to the virtually illoricate species, all moss-dwellers, which do not 
assume any fixed, recxirring outline in retraction. The ventral plate 
of Lecane a/rcvla is of nearly the same outline as the dorsal and of equal 
width; it has rather conspicuous markings. The posterior segment 
of the body is prominent, but nearly covered by the dorsal plate. 
The first, immovable foot joint is nearly parallel-sided and pointed 
posteriorly, where it reaches down over the movable second foot joint; 
this is quite broad at the base and suddenly narrowed immediately 
behind the lorica. The toes are short, rather slender, and in dorsal 
view parallel-sided; in lateral view they are broad at the base and 
taper rapidly. The claw is of moderate length, very slender and 
recurved. 

Total length, 96 ft; lengtli of lorica, including spines, 68 ft; leiigth 
of dorsal plate, including spines, 63 ft, width, 55 ft; width over ante- 
rior spines, 47 ft; length of spines, 5 ft; length of toes without «law, 
18 ft, claw, 5 ft; depth of body, 45 ft. 

T)fpe. — Cat, No. 16573, U.S.N.M. It was taken from a stagnant 
pool at Empire (4), where it was very abundant; it is common and 
widely distributed on the Isthmus: Pool between Black Swamp and 
Gatun (2); creek flowing into Camacho Reservoir (3); Rio Grande, 
(6); Rio Tiinidad, 1 mile from mouth (9), and above Agua Clara (10), 
also at Escoval (11). 

Murray identifies this species with Distyla acndeaAa Jakubsld. 
While there is no doubt a certain general similarity, it does not extend 
to details; JakubsU’s animal is more elongate and widest in front, 
the body is very thin and the dorsal plate smooth, the anterior spines 
measure 14 ft, while in the South American species they are only 5 p. 
long. The conclusion that the two are different species is therefore 
unavoidable. 

LSCANS COMFTA, new epeciee. 

Plate 20, figs. 1-3. 

CaaypmJUxilUTUxiKBXX, Joum. Royal Micr. Soc., 1913, p. 361, pi. 14, fig. 27; 
not Diityla flexilia Goeae. 

The general form of the body is a slightly elongate oval; the ante** 
nor margins of the dorsal and ventral plates are straight and coinci- 
dent; the anterior spines minute. The depth of the body is moderate 
and the entire lorica very flexible. The dorsal plate is oval, trun- 
cate in front and narrow posteriorly; the dorsal markings are 
prominent; but in the three anterior rows only the fields are 
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regulii^rie The ventral plate is slightly nairower than Uie dorsal and 
has prfnninent marking of the pattern shown in figure 1. The pos- 
terior segment is large and bluntly pointed; the coxal plates are 
small and semicircular. The first foot joint is well marked; the 
movable joint is large and subsquare. The moderately long toes are 
paraUel-sidcd, slightly deourved and taper abruptly to a fine point, 
but there is no true claw. 

Total length, 115 fi; length of loiica, 80 fi; length of dorsal plate 
70 / 4 , width, 60 fi; width of ventral plate 66 ft; width of anterior 
spines, 54 ft; width of anterior edge of dorsal plate 45 ft; length of 
toes, 30 ft; depth of body, 46 ft. 

Thfpe.— Cat. No. 16675, U.S.N.M., from a stagnant pool at Empire 
(4), where the species is abundant; common in a pool between Black 
Swamp and Gatun (2) and in Rio Trinidad, above Agua Clara (10). 

Murray identifies this animal with some misgivings with Disfyla 
flemlis Oosso. His figure seems to have been drawn from an abnor- 
mal (dried t) specimen, at least none of the numerous specimens in the 
Panama collections resembles it very much. 

LBCAKS PUSnXA, new epedee. 

Plate 20, figs. 4-6. 

The body of this small species is but little longer than broad and 
very thick; the anterior margin of the dorsal plate projects beyond 
the ventral plate. Both are straight; they do not meet even in com- 
plete retraction, but leave the lorica widely open in front; no spines are 
present at the antero-lateral angles of the lorica. The dorsal plate is 
nearly circular; the markings are of an unusual pattern, as one pair 
of ridges overlap from the second to the third row. The ventral plate 
is parallel-sided in its anterior half and rounded posteriorly; oidy the 
central markingB are conspicuous. The lateral sulci are deep. The 
rounded posterior segment projects considerably beyond the dorsal 
plate; the coxal plates are of moderate size and semicircular. The 
first foot joint is barely distingusihable, while the second is unusually 
large. The toes are shprt and nearly strai^t with a slender, re- 
curved claw, which is occasionally directed di|^tly outward, as 
^own in fig. 4; usually they are in the axis of the toe. (See %. 6.) 

Total length, 75 ft; length of lorica, 60 ft; length of ddrsal plate, 
64 ft, width, 52 ft; width of anterior edge, 38 ft; width of ventral plate, 
45 ft, anterior edge, 50 ft; length of toes without claw, 15 ft, claw, 5 ft; 
depth of body, 40 ft. « 

Type. — Cat. No. 16574, U.S.N.M., is from a stagnant pool at Em- 
pire (4), where it is common; also in Rio Grande (6). 

This species is closely related to Leeane nana (Murray); it differs 
mainly in having fairly strong mukings on the lorica, while L. nana 
is smooth; in the latter the toe is without any daw. 
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Plate 21, figi. 1-3. 

The body is moderately elongate-oval and not very thick; the attte- 
rior dorsal margin is slightly convex and the ventral margin straigi^; 
they do not meet when the head is retracted, but leave the lorioa 
partly open; no anterior spines are present. The dorsal plate is oval 
and rounded posteriorly; the markings are fairly regular and not 
very conspicuous. The ventral plate is larger than the dorsal and 
projects beyond it, except in front; its markings are prominent, espe- 
cially on the posterior half. The lateral sulci are not very deep and 
the entire lorica quite flexible. Tlie posterior segment of the body is 
inconspicuous; the coxal plates are very small and semicircular. 
The first foot joint is very long, but almost obUterated near the mid- 
dle; the second joint is large and has a sharp constriction immedi- 
ately in front of the toes, which are moderately long, slender, and 
nearly straight, and end in a very long, slightly recurved and delicate 
daw. 

Total length, 110 pi; length of lorica, 76 /i; length of dorsal plate, 
70 fi, width 66, fi, width of anterior edge, 42 pi; width of ventral plate, 
60 jit, anterior edge, 60 fi; toes without claw, 24 /t, claw, 10 pi; depth 
of body, 36 fi. 

Type. — Cat. No. 16677, U.S.N.M., is from a pool near the railroad, 
between Black Swamp and Gatun (2); it is not common. 

LBCAKS DORTSSA, new ipedee. 

Plate 21, figs. 4-3. 

The body is but little longer than broad and excessively thick and 
dumsy. '^ile the outlines are wavy and somewhat indefinite, the 
lorica is neverthdess quite firm and may perhaps best be described 
as leathery. The anterior dorsal margin is slightly convex and 
sinuate, as the dorsal ridges reach to the edge; tlve ventral edge Is 
almost straight and there are no frontal spines. The dorsal plate is 
nearly cireular, slightly truncate posteriorly, and is very deeply 
marked; the anterior row of ridges is somewhat irregular, while the 
second row is entirely broken up with the exception of the median 
fidd; the two posterior rows are regular. The ventral plate is slightly 
narrower than the dorsal and nearly paralld-sided in its entire length, 
but narrows abruptly to the posterior segment. The ventral mark- 
ings are vary prominent* especially so on the median field, which in 
outline approximates a reversed shield. The lateral suld are shallow 
and much wrinkled. The posterior segment is lairge and projects 
oonrideiably beyond the dorsal plate; the coxal plates are large and 
rounded. The first foot joint is prominent, much constricted near 
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the and readies down on the second joint as a broad lobe 

with a l^int point. Ihe second joint is subsquare and very large; 
it projeata beyond die lorica for more than two-thirds of its length. 
The toaa«sre short and slightly compressed; the daw is nearly as 
long as the toe, very slender and straight. 

Total|ength, 106 ft-, length of lorica, 70 /x; length of dorsal plate, 
58 ft, width, 60 /i, width of anterior margin, 52 ft; width of ventral 
plate, 58l ft, width of anterior margin, 56 ft; length of toe without 
daw, 17; /t, claw, 13 /«; depth of body, 45 ft. 

Typ»ir^&t. No. 16576, U.S.N.M., is from a pool near the railroad 
between Black Swamp and Gatun (2) ; it is not common. 

The nearest relative of this species is L. Tiornemanni, which rivals 
it in thiokness of body and also resembles it in general appearance. 
The loiiea of L. Ttomernanni has deeper wrinkles of a different pat- 
tern; the toes are quite different, and the peculiar coxal plates, ending 
in points dose to the foot, also distinguish it from L. doryaaa. 

UCAUB HOSHSMANHl (XhiMibMt). 

(laihypna hornemanni Murray, Joum. Royal Micr. Soc., 1913, p. 349, pi. 14, 

fig. 26 . 

From a pool near tlio railroad, between Black Swamp and Oatun 
(2), few; from water plants near railroad bridge, Gatun Lake, com- 
mon; creek flowing into Camacho Reservoir (3), few; Rio Grande 
Res^woir (5), abundant; Rio Grande (6), few; Rio Trinidad, above 
Agua Qara (10), few* 

UCAHB TJtnUlSBTA. OMT i p a t lw, 

J>late 22, figs. 1-3. 

The outline of the body is a slightly elongate oval; the anterior 
margins are paralld and usually a trifle convex in the median half of 
thflir width; they leave the lorica partly open in retraction, as they 
do not quite meet. The body b fairly thick. The dorsal plate b 
oval, rounded posteriorly, and without markingB; it b strongly 
gibbous and bends down considra-ably even in front. The ventral 
plate b of the same width as the dorsal and similar outline; its mark- 
ings con^t of a few ridges, shown in figure 1. The lateral sulci are 
very shallow. The posterior segment of the body b broad and 
rounded and projects considerably beyond the dorsal plate; the 
coxal plates are large and semicircular. The first foot joint b 
naitow and parallel-rided, and reaches down on the second joint as a 
Uuntly pointed lobe. The second joint b broad, rounded anteriorly, 
end constricted immediately in front of the toes, which are slendw, 
aiill^tly compressed, and rather short. The claw b more than two- 
thirds the length of the toe, very slender, recurved and outcurved. 
!l3io lorica b membranous and very flexible. 
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Total length, 106 n, length of ioitca, 73 ju; width, 66 length of 
dorsal plate, 64 /«, width of antoiOT edge, 45 ft’, width ^ antenor 
edge of ventral plate, 52 ft, length of toe without claw, 20 ft, daw, 13 /(. 

Isthmian specimens are from a creek flowing into Camadto Reser- 
voir (3), where the species is common. 

Type. — Cat. No. 16579, U.S.N.M., from Kenilworth, IMstrict of 
Columbia, where the species occurs in Sphagnum. It is found also 
in material collected near the Bureau of Fisheries station at San 
Marcos, Texas. As the Washington specimens are better preserved, 
the description and measurements are taken from these. Isthmian 
specimens are considerably smaller, but do not otherwise differ 
materially. 

This species bears considerable resemblance to L. aega/nea; the 
difference in the toes and the markings of the lorica are sufiBcient to 
distinguish the two. 

LBCANB AMORPBA, n«w tpKlM. 

Plate 23, figs. 1 and 2. 

This species is virtually illoricate and on account of the great 
flexibility of the integument the contracted animals vary vary much 
in appearance. The body is unusually elongate and nearly parallel- 
sided; the anterior margin is the irregularly puckored edge resulting 
from the inversion of the head. The posterior half of the body 
shows rudimentary lateral sulci. The posterior segment of the body 
is normally developed, broad and rounded; the coxal plates are large 
and semicircular. The first foot joint is narrow and parallelrsided, 
the second subsquare, slightly wider posteriorly. Ihe toes are short, 
straight, and slender; the claw is nearly as long as the toe, slender, 
tapering, obtusdy pointed, and slightly recurved. 

Total length, 106 ft', length of body, 80 ft, width, 40 /i; length of 
toes without claw, 14 ft, claw, 10 ft', depth of body, 30 ft. These 
measurements are only average; owing to the flexibiUty of the integ- 
lunent any number of different measurements may be obtained. 

Tyfe. — Cat. No. 16580, U.S.N.M., from Bio Trinidad at Esooral 
(11), in weeds along shore, where it is common. It is also found 
here at Washington in Sphagnum from Kenilworth. 

inCAIfX BUUAHa MW IIMiM. 

Plate 23, figi. 3 and 4. 

Ihe body is elongate, slender, and paralld-eided; the dorsal plate 
is very flexible, the ventral much less so. Ihe anterior margin n/t tiie 
ventral plate is nearly straight and of fairly constant form; the dexMil 
margin is irr^larly pudkered by the inversion of the head. Ttw 
dorsal plate is strongly convex, nearly semieiroolar in cross seetiaa. 
Lateral suld are haidy indicate on the poeterior third of the bo^f 
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ihe Tentral plate may be said to bo joined directly to the dorsal; it 
has prominent longitudinal ridges. The posterior s^ment of the 
body is very laige and imusually prominent; it may be considered as 
beginning near the middle of the ventral plate and is, seen from the 
vmitral side, ovate, broadest posteriorly. Coxal plates are not pres- 
ent. The first foot joint is extremely long, tapering posteriorly to 
half its anterior width; the elongate second joint is parallel-sided and 
strictly terminal. The toes are very loi^, slender, and slightly 
recurved in the posterior third. The claw is nearly half as long as 
the toe, strongly outcurved and slightly recurved; at the base of the 
daw there is a conspicuous, laterally directed spine. 

Total length, 170 /i; length of body, 108 /«, width, 45 /<; toe without 
daw, 36 n, daw, 15 /<; depth of body, 48 [x. 

Typej—GaA. No. 16581, U.S.N.M., from Rio Grande Reservoir (5); 
but few specimens were collected. 

MOROSTYIA COSnUTA (MOUw). 

Monottyla rotnuta MintRAY, Joum. Royal Micr. Soc., 1913, p. 657, pi. 23, fig. 21. 

Murray considers this species different from Trichoda corrmta 
MflUer, as it has a shorter toe and a nearly straight anterior margin. 
It is quite true that the toe is a triffe shorter than in MOUer’s figure, 
but the spedmens studied by Mr. Murray were not fuUy contracted, 
and so did not show the lunate anterior margin, which is normally as 
deep as in Monostyla lunaris. There can be no doubt about the iden- 
tity of this form and the one figured by Ehrenberg as Monostyla cor- 
mUa. ffhat Ehrenberg’s identification was incorrect is quite possible; 
as there is no positive proof that he was in error, he is entitled to the 
benefit of the doubt. M. comvia has been repeatedly ruled out 
because Mtlller figures the daw as double; as a matter of fact, a 
careful examination of large amounts of material of both species 
demonstrates that the daw is really double in both species, although 
the two parts are very rardy separated in M. lunaris and sddom in 
M. comuta. 

In the Isthmian material two forms of this species occur; one which 
may be called the normal measures: Length of body 126 p, of toe 42 
/t, of daw 9 p, and a diminutive form with a rdatively much longer 
daw, which measures: Length of body 85 yu, of toe 23 p, oidaw 9 (i. 

The normal form occurs: In a pool near the railroad, between 
Black Swamp and Gatun (2), few; creek flowing into Camacho Res- 
ervoir (8), abundant; stagnant pool at Empire (4), common; Rio 
Grande Reservoir (5), abundant; Rio Grande (6), few; pond east of 
canal at Empire (8), few; Rio Trinidad, about 1 nule from mouth 
(9), common; above Agua Clara (10), common; at Escoval (11), a 
single specimen. The long-dawed form was found in Rio (irande 
Reservoir (5), common. 

M8I8*— ProcJS.M.TOL47— 14 8S 
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MonosxnA hxmsjm nuMibwg. 

This supposedly cosmopolitan species is, strange to say, rare in tbe 
Istlimian collections; a single specimen from a creek flowing into 
Camacho Reservoir (3) and two from Rio Grande Reservoir (5) is the 
total number of observed specimens. This contrasts strongly with 
the remarkable abundance of other species of the genus, as well as 
otLecane. 

MOnOSTTLA VntOA. new epeefoe. 

Plate 24, figs. 1-2. 

The body is ovate and strongly gibbous posteriorly. The anterior 
margins are nearly coincident; the anterior sinus of the dorsal plate 
is not quite as deep as that of the ventral, and at the bottom it has a 
short straight line, while the ventral sinus is rounded; both have 
their sides slightly convex; anterior spines are not present. The dor- 
sal plate is oval and but little longer than broad ; the anterior margin 
is considerably narrower than that of the ventral plate. The outline 
of the ventral plate is nearly the same as that of the dorsal; it is 
slightly narrower and somewhat angular posteriorly, with a conspic/- 
uous transverse fold. The lateral sulci are deep, as indicated by a 
faint line in figure 3; the lorica is not tesselate. The posterior seg- 
ment of the body is small and rounded; it projects but little beyond 
the lorica. The coxal plates are small and obtusely triangular. The 
first foot joint is pyriform, the second large and rounded. The toe is 
long, parallel-sided, fairly stout and slightly decurved; it has two 
obscure annular constrictions. The claw is short and stout; it is 
distinctly double, although the two parts are only rarely separated. 

Total length, 138 length of lorica, 84 jx; width of anterior edge 
of dorsal plate, 32 ;i, of ventral plate, 42 p.; length of dorsal plate, 
78 p, width, 72 p; width of ventral plate, 66 p; length of toe without 
daw, 48 /£, claw, 6 p; depth of body, 46 p. 

No. 16584, U.S,N.M., from Rio Grande Reservoir (6), 
where the species is abundant. The species occurs also in a pool 
beWeen Black Swamp and Gatun (2), few; pond at Bohio (7), few; 
pond east of Empire (8), few; Rio Trinidad, above Agua Clara (10), 
few; at Escoval (11), few. 

This species has considerable resemblance to MoTiostyla creruita and 
was at first supposed to be a small variety of the latter; this, as it 
proved later, erroneous assumption is the basis of the record in the 
original description ^ of M, crenata as common in Isthmian collections. 
The lateral view of M. inrga shows at once that it is a different species. 
In AT. creiuUa the lorica is widely open in front, when the head is 
completely retracted. 

» Proo. U. K Nftt. Mu«., vol. 4«, 1913, p. 899. 
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MonosmA pniroBMis imv. ' 

Mmottyla tmneata Mubbay, Joum. Royal Micr. Soc., 1913, p. 858, 16, fig. 88. 

Partly contracted specim^ agree perfectly with Daday's figure, 
while the fully contracted material corresponds with Murray’s. 
The name given by Daday is used here, in preference to Turner’s; 
while the possibility that they may be the same species is not exduded, 
positive evidence is lacking. M. truncata Turner is here listed as a 
probable synon]^ of M. dosterocerca Schmarda. It seems to the 
writer inadvisable to simply “use up” the names given in the past 
without sufficient description to enable one to form any de^te 
opinion as to the identity of the animal actually before the original 
observer, as such “resurrections of the dead” tend to befog the 
question of distribution. If we use Turner’s name for this South 
American species, it will of course figure in all lists as being common 
to both North and South America. That such is really the case is 
very doubtful; M. pyriformia was described by Daday from Para* 
guay, Murray found it in Brazil, and it is not rare on the Isthmus. 
Taken togetW, this indicates that the species is common and widely 
distributed in South America. To give it an “all-American” dis- 
tribution merely on the strength of Turner’s unrecognizable figure is 
unwarranted and misleading in the face of an abundance of pre- 
sumptive evidence that the species of the genera Lecane and Mono- 
styla usually have a rather circumscribed distribution. 

This species occurs; In a pool near the railroad, between Black 
Swamp and Gatun (2), few; creek flowing into Camacho Reservoir 
(3), few; stagnant pool at Empire (4), few; Rio Grande Reservoir 
(5), common; Rio Grande (6), rare; Rio Trinidad, about 1 mile 
from mouth (9), rare; above Agua Clara (10), rare. 

MOHOSTYIA BUUA 0«Mt. 

In a pool near the railroad, between Black Swamp and Gatun (2), 
common; sluggish stream in savannas between Panama and Old 
Panama, few; Gatun Lake, few; creek flowing into Camacho Reser- 
voir (3), abundant; Rio Ciocoli, above lake, few; stagnant pool at 
Empire (4), abundant; Rio Grande Reservoir (5), common; Rio 
Grande (6), few; pond east of Canal at Empire (8), few; Rio Trinidad, 
above Agua Clara (10), abimdant. 

MOMOSTYIA QUADBroniTATA BhfMbMi. 

This species was found only in the following collections: Stagnant 
pool at Empire (4), common; Bio Grande Reservoir (5), few; Rio 
Trinidad, above Agua Clara (10), few. 
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MOnosmA CUMXBROCKRCA attaatda. 

Monottyla elotteroeerea Musbat, Joum. Boyal Mlcr. Soc., 1913, p. 357, pi. 15, 
fig. 30. 

7 Monottyla truntata Tvrnbr, Bull. Deniaon Unlv., vol. 6, 1802, p. 62, pi. 1, 
fig. 11. 

From a pool near the railroad, between Black Swamp and Gatun 
(2), common; creek flowing into Camacho Reservoir (3), common; 
Rio Grande Reservoir (5), few; Rio Trinidad, above Agua Clara 
(10), few; at Escoval (11), few. 

This species does not have the fusiform toe figured by Schmarda 
and Murray; the toe is parallel-sided for about half its length and 
from there tapers rapidly to a long, slender point. 

UOMOSTTLA HAMATA StokM. 

In collection from a creek flowing into Camacho Reservoir (3), 
common; stagnant pool at Empire (4), common; Rio Grande 
Reservoir (5), few; Rio Trinidad, above Agua Clara (10), common; 
at Escoval (11), few. 


MOnOSmA OBCIPtSITS Mamj'. 

In a pool near the railroad between Black Swamp and Gatun (2), 
few; creek flowing into Camacho Reservoir (3), rare; Rio Grande 
Reservoir (5), few. 

MOKOSTYLA rUBCATA Mainy< 

Abundant in a pool near the railroad, between Black Swamp and 
Gatun (2); creek flowing into Camacho Reservoir (3), rare; stag- 
nant pool at Empire (4), abtmdant; Rio Grande (6), rare; Rio 
Trinidad, about 1 mile from mouth (9), few; above Agua Clara (10), 
few; at Escoval (11), few. 

MOnOCmrLA OBTDSA Mamy* 

Among water plants near the railroad bridge, Gatun Lake, rare; 
stagnant pool at Empire (4), common; Rio Grande Reservoir (5), 
common; Rio Trinidad, above Agua Clara (10), few. 

MonosnxA kuoosa. mm mdw . 

Plate 24, figa. 4-6. 

The ovate body is short, very broad, and excessively thidc. The 
anterior margins of the lorica are nearly straight and almost coin- 
cident; there are no anterior spines. Ihe broa^y ovate dorsal plate 
is slij^tly truncate posteriorly; the width is greater than the leng& 
and its anterior margin is narrower than that of the ventral plate. 
The dorsal markings are very deep and the fields of the two anterior 
rows irregular, while the third and fourth row are lairfy .regular. 
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The ventral plate is subequare and much narrower than the dorsal. 
As it is veiy flexible, the lateral margins are undulate and not very 
distinct. The wrinkling of the median portion of the ventral plate 
is constant and of the pattern shown in figure 4. The lateral sulci 
are indistinct and shallow. The posterior segment of the body is 
very short and broad; it is almost concealed by the dorsal plate. 
The coxal plates are large and semicircular. The first foot joint is 
very small and parallel-sided, the second also rather small. The toe 
is of moderate length and has a long, double claw, the two parts of 
which are rarely separated. 

Total length, 84/t; length of lorica, 57fi; length of dorsal plate, 
54yu; width &2ft; width of ventral plate, 56ft; anterior edge of dorsal 
plate, 34/1, of ventral plate, 45/i; lei^h of toe without claw, 2l/i; 
claw, 6/1 ; depth of body, 42ft. 

Type. — Cat. No. 16583, U.S.N.M., from Rio Grande Reservoir (5), 
where the species is abundant. It also occurs in the following col- 
lections: Pool near the railroad, between Black Swamp and Gatun 
(2), common; Rio Grande (6), few; Rio TriAdad, above Agua 
Clara (10), few. 

MOnOSmA BIVUKCA Bitm. 

From a creek flowing into Camacho Reservoir (3), conmaon. 

IBPlUDBtXA PATSIXA (MMlw). 

MetopUKa emargiruUa Hudson and Gossic, Rotifera, Suppl., 1889, p. 46, pi. 34, 

%. 6 . 

While recorded only from Rio Trinidad, at Esooval (11), it is 
quite probable that many specimens have been overlooked, as the 
coUections nearly all contained a considerable amount of floccose, 
diatoms, desmids, etc. 


LBPADELLA SOUDUS (Omm). 

Uetopidia »olidu$ Goaax, Ann. Mag. Nat. Hist., sor. 2, vol. 8, 1851, p. 201. 

In a creek flowing into Camacho Reservoir (3), common; Rio 
Trinidad, above Agua Clara (10), rare. 

LXPADBIXA TBlPTBItA taumOme. 

From Rio Grande Reservoir (5), common; Rio Grande (6), few. 

tBPAOBXA namcATA. oMT saniii. 

Plate 16, flgs. 3-5. 

The body is subovate, a Uttle broader anteriorly. The lorioa is 
strongly gibbous with a very faint dorsal ridge; the ventral plate . 
also W a faint ridge, which onfy extends for about two-thirds of 
its length. Two shallow longitudinal depressions extend the length 
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of the body, half way between the doisal ridge and the lateral mar- 
gins of the lorloa. The ventral plate has an indistinot' groove on 
each side, close to the lateral mai^in, as shown in the cross section 
of the body, figure 5. The anterior dorsal margin is straight, tbo 
ventral has a deep, V-shaped sinus. The foot opening is long, nar- 
row, and nearly parallel sided. The foot is long and slender; it has 
four joints, the posterior being nearly us long as the tlireo anterior 
joints. The toes are straight, excessively long, and taper gradually 
to acute points. 

Total length, 128 ft; length of lorioa, 86 n, widtli, 64 ft; depth, 39 ft; 
width of anterior sinus, 29 ft, depth, 18 ft; length of foot opening, 
26 ft, width, 16 ft; length of foot, 39 ft, of last joint, 1 5 p; lengUi of 
toes, 27 ft. 

T^pe. — Cat. No. 16686, U.S.N.M., from Kenilworth, District of 
Columbia, where the species occrurs in weedy ponds, not very com- 
mon. Isthmian specimens are from a stagnant pool at Empire (4), 
few; Rio Trinidad, at Escoval (11), few. 

* 

LSPADSIXA CYKTOPUS. new tpMlai. 

Plate 16, figs. 6-«. 

The body is broadly oval and evenly rounded dorsally; tlie ventral 
plate has near each lateral edge a very shallow longitudinal depres- 
sion. The anterior dorsal margin is nearly straight; the ventral 
plate has a very deep, evenly roundod anterior sinus. The foot 
opening is short, very broad , and widest posteriorly. The moderately 
long foot has four joints; tlio first, second, and fourth are nearly 
equal in length and the third joint equals the combined length of 
the first and second. The moderately long toes are asymmetric; the 
right toe tapers rapidly for half its length and ends in a very slender, 
acute point; the left toe tapers gradually to the point and is strongly 
decurved. The last joint of the foot is twisted, so that the curved 
left toe is almost directly under the right. 

Total length, 98 p; length of lorica, 70 p, width, 66 p, depth, 29 p; 
width of anterior sinus, 24 p, depth, 19 p; lengA of foot opening, 
17 p, posterior width, 16 p; length of foot, 32 p, of third joint, 11 p; 
length of right toe, 16 p. 

Type. — Cat. No. 16686, U.S.N.M., from a creek flowing into 
Camacho Reservoir (3), where the species is common. It also occurs 
in a pool near the railroad, between Black Swamp and Qatun (2), 
few; stagnant pool at Empire (4), few; Rio Grande Reservoir (6), 
common; Rio Grande (6), few. 

COlUlUnXA BICOSPmATA (Bhnabwi). 

In a creek flowing into Camacho Reservoir (3), few; Rio Grande 
Reeervoir (6), few. 
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COLURSLLA tTNCXHATA (MUOw). ' 

In a creek flowing into Camacho Reservoir (3), common; stagnant 
pool at Empire (4), few; Rio Grande Reservoir (5), few; Rio Grande 
(6), few. 

SQUATllfBLLA BCimCA (Bhrtnbwg). 

Stephanops mutima Ehrknbbbo, Abh. Akad. Wiw., Berlin (for 1831), 1832, p. 138. 

A single specimen from a creek flowing into Camacho Reservoir (3). 

TiUCHOTRIA TBTRACTIS (Shrenberg). 

Dinoduiris tetractis Ehbknbbrg, Abh. Akad. Wiaa., Berlin, 1830, p. 47. 

In a pool near the railroad, between Black Swamp and Gatun (2), 
rare; Rio Trinidad, above Agua Clara (10), few. 

MACROCHASTUS COLUNSn (Omu). 

Dinocharis collinaii Gosas, Int. Obs., voi. 10, 1867, p. 269, fig. 

In a pool near the railroad, between Black Swamp and Gatun (2), 
few; creek flowing into Camacho Reservoir (3), few; Rio Cocoli, 
above lake, rare; stagnant pool at Empire (4), common; Rio Grande 
(6), rare. 

SCARIDIUM BTn>A€n*TLOTX7]iC Omm. 

A single specimen from a pond east of Canal at Empire (8). 

SCARIDIUM LORGICAUDUM (MttUer). 

In a creek flowing into Camacho Reservoir (3), few; stagnant pool 
at Empire (4), few; Rio Trinidad, above Agua Clara (10), few, 

TRICROCBRCA BXCRISTATA (OoMa). 

RaUulus UcrUtatui Jennings, Bull. IT. 8. Fish Comm., voL 22, 1903, p. 330, 
pi. 9, figs. 77-80. 

From a pond east of canal at Empire (8), rare; Rio Trinidad, at 
Escoval (11), few. 

TRICBOCBRCA PUSZXXA (Jomiatt). 

RattuluB puBilluB Jbnninos, Bull. U. S. Fish Oozxun., vol. 22, 1903, p. 339, pi. 9, 
figs. 81-n85. 

From a stagnant pool at Empire (4), few; Rio Grande Reservoir 
(6), few; pond at Miraflores, back water of Rio Camitillo (12), few, 

TRICBOCBRCA HXTIDA, ntw spsciM. 

Plate 17, fig. 2. 

The body is moderately long, straight on the ventral side and 
gibbous dorsally. The head sheath is set oil from the body by a 
faint constriction; it has a number of obscure longitudinal folds,. 
The anterior margin is sinuate and without any teeth or spines. 
The striated area is a little less than one-^third the length of the 
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body. The posterior opetung of the lorica is large and the bidbous 
foot projects some distance througb it. The toe is half the length of 
the body, slightly i-ecurved at the base and straight posteriorly; it 
is accompanied by two minute substyles. The dorsal antenna is on 
the striated area, opposite the constriction separating the head 
sheath from the body; the left lateral antenna is on the posterior 
third of the body; the right antenna has not been observed. 

Total length, 182/i; length of body, 122 /x, depth, 45 /u; length of 
toe, 60 ju. 

Ih^pe, — Cat. No. 16587, U.S.N.M., is from a pond at Bohio (7); the 
species also occurs in a stagnant pool at Empire (4) and Rio Trinidad, 
at Escoval (11); only a few specimens were found in each of the 
collections mentioned. 

This species has some resemblance to Trichocerca jmsiUa (Jennings) ; 
the body is, however, much more slender. 

TRICHOCERCA RATT08 (MflUtr). 

Rattuliui rattus Jennings, Ball. U. S. Fish Oomm., vol. 22, 1903, p. 333, pi. 11, 
figfl. 100, 101. 

From Rio Grande Reservoir (5), rare; Rio Trinidad, at Escoval 
(11), few; pond north of fill work at Miraflores, back water of Rio 
Camitillo (12), rare. 

DIURBIXA BRACHTURA (0«Me). 

In a creek flowing into Camacho Reservoir (3), few; pond west of 
Rio Chagres, at Bohio (7), rare; Rio Trinidad, at Escoval (11), few. 

DITTRELUl WBBERI Jeanlasi. 

In a creek flowing into Camacho Reserroir (3), few; Rio Qrande, 
(6), rare. 

nnnunxA voLtrrA Mnimy. 

Owing to an insufficiency of material, the measurements were not 
given by Murray in the original description. The length of the 
lorica is 135 ft] length of toes, from 36 to 42 fi) depth of body, 64 /x; 
width of body over keel, 54 ju; of body alone, 45 /<. 

This species occurred in collections from Rio Grande Reservoir (6), 
not common. 

nroSSIXA STYLATA Eylntfc. 

From Rio Qrande Reservoir (5), few; Carabali (Gorgona) Reser- 
voir, common; Rio Trinidad, at Escoval (11), few; pond at Mira- 
flores, back water of Rio Camitillo (12), few. 

onmauA tiosis (Manet). 

From a creek flowing into Camacho Reservoir (3), common; Rio 
Grande Reservoir (5), few; Rio Grande (6), few; pond eas^ of canal 
at Empire (8), rare. 
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muitBUA TscnnoK (Oomm). 

From Brio Trinidad, at Escoval (11), few. 

nnntBixA mzoiT.inrTTAixi jouinfi. 

Prom a pond at Miraflores, back water of Rio Camitillo (12), few. 

POLTABTHBA TUOLA XhnnlMti. 

Polyarthra platyptera Ehexnbbbo, Infusionsth., 1838, p. 441, pi. 54, fig. 3. 

In Gatun Reservoir, few; Camacho Reservoir, few; Rio Grande 
Reservoir (5), common; Carabali (Gorgona) Reservoir, few; Rio 
Trinidad, at Escoval (11), few; pond at Miraflores, back water of 
Rio Camitillo (12), common. 

ASnUnCHHA BSIORTWBIXn 0«M*. 

Isthmian specimens from both localities l^ave trophi of a pro> 
nounced amphora type,* with a strongly developed inner tooth on 
the rami. It is improbable that this is of any special significance; 
in a pond at Fourmile Run, near Washington, where this species is 
abundant, all the material collected in 1013 had the amphora type 
of trophi, whUe this year the normal hrightweUii type, without the 
inner tooth, is the only one found. It should be explained that the 
character of this pond has changed; last year it was without any 
fixed vegetation and the fauna practically limnetic in its composition. 
This year there is an abundance of vegetation, mainly Potamogeton 
erUpum, which in places forms large tangled masses, and the fauna 
is now a characteristic stagnant-pond fauna. 

This species occurred in a stagnant stream under the old bridge. 
Old Panama, probably Rio Alcorobo, common; Gatun Lake, 
abundant. 

TBSTO p nnpxA inasA (t«bmz). 

PUrodina ineita Tbknbtz, Rot. Umg. Basela, 1802, pp. 20, 41, pi. 3, figs- 10, 20. 

In creek flowing into Camacho Reservoir (3), few; Rio Trinidad, 
above Agua Clara (10), rare. 

r TBSnmnnOXA XmOBATA (Aad«wa md ShwSanl). 

Pterodina trUobata Amdbbson and SasraABD, Proc. Royal Soc. Victoria, vol. 4, 
1802, p. 70, pi. 12, fig. 7. 

Among material ooUeoted from the railroad bridge over Black 
Swamp (1) a single specimen of a very large Tetibudindla occurred. 
It corresponds closety with the figure in Eirkman’s paper * with one 
exception, the median lobe of the anterior dorsal margin is produced 
as a long, slender spine. The length of the lorica, measured from 

1 Compare Powere, A oaee of polymorphism in Asplenohna simnlatiDg a mutation. Amer. Nat., New 
Tork, YOl. 40, 1M2, pp. 441*462, 62G-662. 

4 Kirkroan, Th., list of aome of tlie Rotilsra of Natal. Joum. Royal Ifior. Soo., 1201, pp* 322-Ml, pi. 6. 
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the rounded lateral lobes, is SOO/t, widths 275fi; length of spine, 40 /i. 
T. rmieronaia (Gosse) has an anterior spine, but in specimens of this 
species from Mexico City it is broad at the base and without the 
lateral lobes of T. trUohaia. Mexican specimens measure 150 /i 
(Gosse and Weber give the size as 140 /t), which would hardly appear 
compatible with the specific identity of the two forms. Whether 
Kirj^an's specimens really belong to T. trUohaia is a matter of some 
doubt. It is not evident from the original description that T. trilo- 
haia differs materially from T. intermedia Anderson and both are 
probably synonymous with T. patina (Hermann). The peculiar 
structure of the ovary described by Rousselet in a note to Kirkman’s 
paper is not mentioned by Anderson and Shephard; it is even more 
pronounced in the Black Swamp sjiecimen, the left half of the ovary 
having three distinct branches. This species occurs also in collec- 
tions made by Dr. Chancey Juday, of the University of Wisconsin, at 
Los Amatos, Guatemala. Daday found it in Paraguay, describing it 
as Pterodina mueronata Gosse;* he notes the resemblance in the 
structure of the ovary to Eirkman’s animal. 

TBSTUDIimXA PATINA (Httmaim). 

Ptendina palina EitRENBBRG, Abh. Akad. Wiss. Berlin, 1830, p. 48. 

In a collection from the railroad bridge over Black Swamp (1), 
rare; creek flowing into Camacho Reservoir (3), rare; stagnant pool 
at Empire (4), few. 

PEDAUA MIRA (Httdaon). 

Pedalion mira Hcdson, Monthly Micr. Joum., vol. 6, 1871, p. 121, pi. 94, figs. 1-4. 

Abundant in Gatun Lake; Rio Grande Reservoir (6), rare; Carabali 
(Gorgona) Reservoir, rare; pond at Miraflores, back water of Rio 
CamitUlo (12), common. 

miNU LOROISXTA (Blli«llMf«). 

Triarihra Umgiula EHRKNBBBa, Abh. Akad. Wiaa. Beilin (for 1833), 1834, p. 222, 
pi. 8, fig. 1. 

In Gatun Lake, few; back water of Rio Chagres at Las Bocas del 
Gatun, few; bayou of French Canal about 2 miles south of Gatun, 
few. 

nOSCUlAIUA RIROXNS (tianMW). 

Udieerta ringent Sohranx, Fauna Boica, vol. S, pt. 2, 1808, p. 810. 

From Rio Trinidad, above Agua Clara (10), few. 

UMNIAS CXRATOPHnU iMw—h. 

Among weeds in Rio Trinidad, at Escoval (11), few. 

> DaUay, X. von, Banwaaww-UUtroiauna Faragaays, ttOS, p. IJO, pi. 6, flg. 2a. 
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PTYOX7RA LOIIOIPB8 (WUii). 

OecUte$ umhella Hudson, Joum. Boysl Micr. Soc., 1879, p« 1, pi. 1. 

From Rio Trinidad, above Agua Clara (10), few. 

PTYGURA PBCTXNIFBR (Mimay). 

Oecieten perUnifer Mueray, Joum. Royal Micr. Soc,, 1913, p. 241, pi. 10, fig.l4. 

A single fully extended and numerous partially or completely 
contracted specimens from Rio Trinidad, above Agua Clara (10). 

SmANTHBlUirA SPmOSA (Thorpe). 

Megalotrocha spinoia Thorpe, Joum. Royal Micr. Soc., 1893, p. 151, pi. 3, fig. 6. 

From a stagnant pool by the railroad, north of bridge over Black 
Swamp, rare; pool near railroad, between Black Swamp and Gatun 
(2), few. 

CONOCHILUS HZPPOClUtPZS (Schxuik). 

C<mochilus volvox Bhrekbero, Abh. Akad. Wiss. Berlin (for 1833), 1834, p. 224, 

In a collection from railroad bridge over Black Swamp (1), few; 
pond west of Rio Chagres at Bohio (7), few. 

COLLOTHBCA POLTPRSMA. new tpeclet. 

Plate 17, fig. 4. 

The body is of moderate length and nearly cylindrical; it tapers 
gradually to the short foot and passes without noticeable constriction 
into the corona, which has five short, blunt lobes, the dorsal being a 
little longer than the others. The setae are confined to the tips of the 
lobes. At the base of the dorsal lobe is a large, rectangular eyespot, 
apparently formed by the fusion of the usual two, being twice as 
broad as it is long; occasionally a trace of a dividing line appears to 
exist. The internal organs are normal, with the exception of two 
round, thin, disklike glandular bodies at the base of the corona, 
not far apart and well toward the dorsal side. Their nature and 
functions are unknown; it is possible that they may be the subcere- 
bral glands, but it should be noted that no trace of these has been 
found in any other species of the genus. Intra-vitam staining has not 
been tried. The jelly-chse is, as usual in free-swimming CoUothe- 
cidae, attached to the foot by a fairly long, hardened cement-thread, 
corresponding to the peduncle of the sessile forms. The resting egg 
is shown in the fiigure; the yolk-mass is covered with numerous, close- 
set conical projections, which are surrounded by the outer shell. 

Total length, 240 jn. 

No. 16688, U.S.N.M., from Kenilworth, District of 
Columbia, where the species is at times abundant. It has been found 
also in ponds at Lakeland, Mmyland, and at Fourmile Run, Virgima. 
It was found in Isthmian coUeotions, narcotized according to the 
de Beauchamp method, from a pond at Bohio (7), common; Rio 
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Grande Reservoir (5), commoji. The description and notes are based 
on looel material. 

This species forms a strange connecting link between the sessile 
and the previously described free-swimming species of the genus, 
which all have vibratile cilia on the corona, while this has rigid setae 
like the sessile forms. Its mode of locx)motion is as surprising as 
it is unique. When the animal is fully extended, as in the figure, 
and a change of location is decided upon, the corona is spread out as 
far as possible, and, using it as a “floating anchor,” the foot is con- 
tracted with a sudden jerk; the corona is then rapidly folded and 
diet forward by extending the foot to its utmost limits, the jelly- 
case now acting as anchor. The corona is then unfolded and the 
same laborious cycle repeated again and again, until the point of 
destination is reached. 

It is evident that this species is much more closely related to the 
sessile than to the free-swimming forms and it also appears to 
unite these two sections of the genus into an inseparable whole. 

ROTARIA NBPrnmA (Bhrenborg). 

AcHnurus neptunius Ehbrnbero, Abh. Akad. Wias. Berlin (for 1831), 1882, p. 
145, pL 4, fig. 23. 

From a sluggish stream in savannas between Panama and Old 
Panama, few; pond at Miraflores, back water of Rio Camitillo (12), 
rare. 

Contracted Bdelloids occurred in nearly all the collections; only 
those species are listed, which may be recognized by some structural 
peculiarity even in the contracted state. 

ROTARIA MACRURA (BUmbwe). 

Rotifer macrurus Ehrekbero, Abh. Akad. Wise. Berlin (for 1831), 1832, p. 145, 
pi. 4, fig. 22. 

Among algae on the rocks in a stream flowing into Gatun Reser- 
voir, common. 


DISSOTROCHA MACROSTTZA (BtoMberf). 

PkUodina macroityla Ehrbnberq, Infusionsth., 1838, p. 600, pi. 61, fig. 7. 

In a pool near the railroad, between Black Swamp and Gatun (2), 
few; stagnant pool at Empire (4), few. 

NOTES ON DISTRIBUTION. 

To facilitate comparison and especially on account of its bearing 
on the origin of the as yet unrecorded rotatorian fauna of Gatun 
Lake in its present extent, the following list of the collections from 
the more iinportant localities, arranged with reference to the Conti'* 
nental Divide, will be of interest. 
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ATLAimC WATBftSHED. 

Fbom thb Eailroad Bbxdgb oveb Black Swamp (1). 

NoUmmata copeus. 

Lecane curvicomia. 

Brachumus mirabilis. 

Lecane leontina. 

PUUyw quadrioomia. 

Teatudinella trilobata (?). 

Mytilina trigona. 

Teatudinella patina. 

EuchtanU triquetra (?). 
Dipleuchlania propalula. 

Conochilua hippocrepia. 

Pool kbar the Railroad, 

BETWEEN Black Swamp and Gatun (2). 

Notomnwla paeudooarhenia. 

Lecane nana. 

Pleurotrocha aordida. 

Lecane ploeneneia. 

Monommata orhia. 

Lecane ungulate. 

Dicranophoruaforcipatua . 

Monoatyla bulla. 

Platyias quadricornia. 

Monaatyla cloaterocerca. 

Mytilina vmtralis. 

Monoatyla comuta. 

EuManu dilatata. 

Monoatyla decipiem. 

Eucfdania plicata. 

Monoatyla furcata. 

Lecane aeganea. 

Monoatyla pyriformxa. 

Lecane armla. 

Monoatyla rugoaa. 

Lecane coinpta. 

Monoatyla virga. 

Lecane crepida. 

Lepadella cyrtopua. 

Lecane doryaaa. 

Trichotria tetratia. 

Lecane ercodea. 

Macro<^iaetua collinaii. 

Lecane hortiemanni. 

Sinantherina apinoaa. 

Lecane leontina. 

IHsaoirocha macroatyla. 

Lecane luna. 

Gatun Lake. 

Brachionua angnlaria caudaiua. 

Monoatyla bulla. 

Brachionua capaulijlorua {bakeri). 

Polyarthra trigla. 

Brachiionua falcatua. 

Pedalia mira. 

BrachUmua patulua Tnacracanlhris. 

Filinia longiaeta. 

KeraUlla atipUata. 

Aaplanchna brightwellii. 

Bxo Trinidad, about 1 miljs from mouth (9). 

Dicranopfwrua forcipatua. 

Monoatyla comuta. 

Lecane arcula. 

Monoatyla furcata . 

Lecane ploenenaie. 

Monoatyla pyrtformia. 

Rio Tbikxdad, above Aoua Claba (10). 

NoUmmata pseudocerherLa. 

Mpnoatyla obtuaa. 

DioMchiaa fcfrJUxda, 

Monoatyla pyrjformia. 

Bioichita auriculata. 

Monoalyla guadridentata, 

Mytilina ventralia. 

Monoatyla rugoaa. 

Lecane arcula. 

Monoatyla virga. 

Lecane compta. 

Lepadella aoUdua. 

Lecane harnmanni. 

Trichotria tetreutia. 

Monaaiyla bulla. 

Scandium longvcaudum^ 

Manoe^la eloeteroceroa. 

Teatudinella indaa. 

Monoalyla eamula. 

Fhacularia ringena. 

Manoatylafurcata. 

Ptygura longipea. 

Manoelyta hamata. 

Ptygura pedinifar. 
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Hio Trznidjld, at Bsooyal (11). 


Diaschizaforfioata. 
Monommata longiseta. 
EuManu dilatat^. 
Euddanis oropha, 
Lecam amorpha. 

Lemne arcula. 

Lecane ludwigii, 

Ijecane papwina, 
Monoatyla cloateroairca. 
Monoatyla comuta. 
Monsatyla dccipierm. 


Monoatyla hamata. 
Monoatyla virga, 
Lepadella imhricata. 
Lepadella patella. 
Trichocerca bicriatalfi. 
Trichocerca nitida. 
Diurella brachyura, 
Diurella atylata, 
Diurella tenuior. 
Polyarthra trigla, 
Limniaa ceratophylli. 


Creek flowing into Camacho Reservoir (3). 


Notommata cerberus. 

Monoatyla bulla. 

Diaachiza forficata. 

Monoatyla cloaterocerca. 

Diaachiza ^bba. 

Monoatyla comuta. 

Diaachiza gracilia. 

Monoatyla dedpiena. 

Monommata orbis. 

Monoatyla furcata. 

Dicranophorua fordpalua. 

Monoatyla hamata. 

Brachionua patulua macracanthua. 

Monoatyla lunaria. 

Keratella quadrata. 

Monoatyla pyriformia. 

Keratella atipUata. 

Lepadella cyrtopua. 

Euchlania oropha. 

Lepadella aolidua. 

Dipleuchlania propatula. 

Colurella bicuajndata. 

Lecane- arcula. 

Colurella undnata. 

Lecane crepida. 

Squatinclla mutica. 

Lecane Jlexilia. 

Macrochaetua collinaii. 

Lexsane homemanni. 

Scaridium longicaudum. 

Lecane leontina. 

Diurella brachyura. 

Lecane ludvrigii. 

Diurella tigria. 

Lecane luna. 

Diurella weberi. 

Lecane ploenenaia. 

Teatudinella inciaa. 

Lecane tenuiae-ta. 

Teatudinella patina. 

Monoatyla hifurca. 


Carabali (Goboona) Reservoir), 

Bradiionua anguJaria caudatua. Diurella atylata. 

Brachionwt hwlapestinenau. Polyarthra trigla. 

Anuraeopaia fiaan . Pedalia mira. 


Pond west of Rio Ohaores at Bohio (7). 


BrackUmua dolahratua. 

Braddonua anguUxria caudatus. 
Brachionua patulua macracarUhua 
Keratella atipUata. 

Notholca longiapina. 

Fond ej 

Lecane leonUna. 

Lecam ludwigii. 

Lecane ploenenaia. 

. Monoatyla bulla. 

M<moatyla carnuta. 


Monoatyla virga. 
Trichocerca nitida. 
Diurella brachyura. 
ConochiluB hippocrepia. 
Collotheca polyphema. 

OF CANAL AT EmPIRE (8). 

Monoatyla virga. 
Scaridium eudactylotum. 
Trichocerca bicriatata. 
DiureUa Ugria. 
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Staonamt pool at thb end of Canal cut, £m>ibb (4), 


JHcranophortiG fordpatus. 

Lecane ploenenaia. 

Encentrumfelia. 

Lecane puailla. 

Srachionua paiulua. 

Lecane aihina. 

Brachionua patulua ntacracarUhua. 

Monoatyla bulla. 

Keratella atipUata, 

Monoatyla comvta. 

Myiilimi trigona. 

Monoatyla furcata. 

Euchlania dilatata. 

Monoatyla hamata. 

Euchlanis plicata. 

Monoatyla ohtuaa. 

JHplettchlania propaiula. 

Monoatyla pyrifcrmia. 

Lecaru arcula. 

Monoatyla quadddentata. 

Lecane compta. 

Lepadella cyrtopua. 

Lecane crepida. 

Lepadella imbricata. 

Lecane curvicomia. 

Colurella undnata. 

Lecane flexilia. 

Macrochaetua collinaii. 

Lecane leontina. 

Scaridium longicaudum. 

Lecane luna. 

Idchoccrca puailla. 

Lecane inarahi. 

Teatudinella patina. 

Lecane papuana. 

Diaaotrocha macroatyla. 

PACIFIC WATERSHED. 

Pond at Miraplohes; 

BACK WATER OF RiO CaHITILLO I 

Notommata aurita. 

Lecane papuana. 

Bradiionvs ang^ilarie caudatus. 

Trichoceroa puailla. 

Brachionus capmlijlorua (hakeri). 

Trichocerca rattua. 

BrachUmua palulua macracanUiua. 

Diurclla dixon-nuttalli. 

Platyiaa quadricomia. 

Diurella alylata. 

Keratella atipitata. 

Polyarthra trigla. 

Euchlania dilatata. 

Pedalia mira. 

Dipleuchlania propaiula. 

Rotaria neptunia. 

Rio Grande, river (6). 

Dicranophorua fordpatua. 

lecane puailla. 

Brachvonua capauliflorua {hakeri). 

Moiaoaiyla bulla. 

Brachionua patulua Tnacracanthua. 

Monoatyla comtUa. 

Keratella atipitata. 

Monoatyla. furcata. 

Mytilina ventralia. 

Monoatyla pyrifcrmia. 

Euchlania dilatata. 

Monoatyla rugoaa. 

Dipleuchlania propaiula. 

Lepadella cyrtopua. 

LMTUt arcula. 

Lepadella triptera. 

Lecane crepida. 

Colurella uncinata. 

Lecane ewrvicomia. 

Mwroihaetua collinaii. 

Lecane homemanni. 

Diurella tigria. 

Lecane papuana. 

Diurella weberi. 


Exo Gbakdb Rbbbrvoie, nbab railroad bridge (5). 


IHcranophorua /ordpatM . 
JSrod^ionR# capmlijhnu (bakeri). 
KeraUUa dipUata, 

Anuhuop9i$ Jii$a, 

MytUim vmtraUi, 


BuMani$ pHcata. 
DipleuchUmiB propaiula, 
L^ane arcula. 

Lecane crepida, 

Lecane Gurviomiu. 
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Zsoaru elegfom. 

Lecane hornemanni. 
LetMne papmna. 
Monoatyla bulla, 
Monoatyla cloaterocerca, 
Morwatyla comuta. 
Monoatyla deeipiena. 
Monoatyla hamata. 
Monoatyla lunaria. 
Monoatyla obtuaa. 
Monoatyla pyriformia. 
Monoatyla quadridentata. 
Monoatyla rugoaa. 


Monoatyla virga, 
Lepadalla cyrtopua. 
Lepadella tripiera. 
ColureUa bieuapidata, 
Colurella uncinata. 
Trichocerca puaiUa, 
TrUdiocerea rattua. 
Diurella atylata. 
Diurella iigria. 
Diurella voliUa, 
Polyarthra trigla. 
Pedalia mira. 
CoUotheca polyphma. 


Of the 109 species and distinct varieties recorded, 46 are common 
to the Atlantic and Pacific slopes, 65 occur only on the Atlantic, 
and 8 only on the Pacific slope. This group of 63 species includes 
but 20 occurring in suflicient numbers to be termed common — 16 
Atlantic and 4 Pacific species. It is questionable whether these fig- 
ures demonstrate anything beyond the already known lack of suit- 
able environments on the Pacific slope. 

The closely related genera Lecarie and Monoatyla exhibit some inter- 
esting anomalies of distribution. Of the 13 species of Monoatyla, 
12 are common to the Atlantic and Pacific slopes; Lecane is repre- 
sented by 22 species, only 7 of which occur in both watersheds. 

Four species of these two genera, Lecane aimrpha, L* flexUia, L. 
termiaeta, and Monoatyla bifurca, to which may be added a fifth, 
Monoatyla i”*Diarthra) monoatyla, found by Daday in Paraguay, 
occur on the Isthmus in ponds, while here at Washington they are 
found only in Sphagnum. This change of habitat is without any 
obvious explanation; the reverse would have been more intelligible. 
If only one species had been involved it might have been passed over, 
but when the same peculiar environmental relation is found to apply 
to five species, there must be some definite cause for it, whatever that 
may be. 

The fauna of Qatun Lake at the time the collections were made 
was practically a normal pond fauna, as demonstrated by comparison 
with similar localities on the Isthmus. Rio Trinidad, in the region 
represented, was virtually stagnant. It is surprising to find so few 
species common to these two connected bodies of water. The lake 
fauna would be expected to be transplanted from Rio Trinidad; evi- 
dently this did not occur, and its origin must have been in the 
ponds which existed in the territory before the construction of the 
lake and were gradually engulfed. 

If the Isthxnian list is compared with Murrayh of the collections 
made by him in Chile, Argentina, and Brazil, a sufiiciently close agree- 
ment will be foimd to warrant the conclusion that the rotatorian 
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fauna of the Isthmus is South American. This is merely oorrobora- 
tire of the reports on other groups, which hare established the agree- 
ment of the Isthmian fauna in general with that of South America. 

The two lists record a total of 138 species, of which 35 are limited 
to South and Central America. As both lists are fragmentary by 
reason of the nearly complete absence of the illoricate species, a more 
accurate judgment may be arrived at by a study of the genera Lecane 
and Monoatyla, in which aU the species are recognizable, even when 
contracted. A total of 43 species belonging to these two genera occur 
in the combined lists, 21 of which are not known outside of the South 
American faunal region and 26 species are known only from the Amer- 
ican continent. Naturally both Murray’sand thislisthavo theirquota 
of rare species, but many of the exclusively South American species 
are abundant, such as Lecane arcnda, L. compta, L. erepida, L. curvir 
comia, L. nana, L. puaiUa, Monoatyla dedpiena, M. furcata, M. pyri- 
formia, M. rugoaa, and M. virga. No doubt some of these will even- 
tually bo found elsewhere, but on the other hand it is at least equally 
probable that many more undescribed species exist in South America, 
in view of the limited territory represented by the collections, and 
the conclusion that it is entirely proper to speak of a distinctly South 
American rotatorian fauna seems therefore irresistible. 

The localization of so many species of Rotatoria should go far to 
disprove the importance of birds as agents of dissemination. No one 
will of course.deny that birds do influence distribution to some extent, 
but it is extremely doubtful whether it amounts to more than equal- 
izing the fauna of circumscribed localities. That any long-distance 
transmission takes place is a purely gratuitous assumption; it is ren- 
dered highly improbable, if not actually disproved, by the diversity 
of the rotatorian faunas of North and South America. It is well 
known that our migratory birds winter on the shores of tlie Caribbean 
and countless millions make the trip every year, so that the rotatorian 
fauna of America from the Equator to the Arctic Circle should be 
sensibly uniform, if birds wore even accidental carriers. The indi- 
cated great diversity of the North and South American faunas flatly 
contradicts this. 

While it has been frequently claimed that the Rotatoria are dis- 
tributed all over the world wi^ something approaching monotonous 
uniformity, the evidence upon which this assertion is based appears 
entirely too fragmentary to draw any such far-reaching conclusions 
from. And it would be necessary to bring forward irrefutable evi- 
dence, as a unifmm, cosmop(flitan distribution is unknown ih any 
other subdivision of the animal world. It seems particularly out of 
pl»oo in the case of the Rotatoria, as it is in direct opposition to the 
better known facts of the distribution of the Entomostraca, which as 
far as we know ought to be sensibly parallel, at least the adaptation 

84848*— Proc.N.M.vol.47— 14— ^ 
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to and means for distribution axe identical in botb. cases. It has long 
ago been demonstrated that some fintomostraca are cosmopolitan, 
while many are more or less localized, and there is every reason to 
believe that the same holds good for the Rotatoria. A majority of 
the species are, upon the basis of our present knowledge, limited to 
particular localities. That this localiwtion may be in some cases 
only apparent b obvious; there b no doubt that many animab now 
considered rare will eventually be shown to have a wide dbtribution. 
But it should be evident that, if we begin by assuming universal 
dbtribution, it b unlikely that anything will be discovered to dis- 
prove it, not only because it b not searched for, but also on account 
of no attempt being made to correlate the acquired evidence. 

That many species of Rotatoria undoubtedly do enjoy a world-wide 
dbtribution b certain. Thb b not surprising, considering the great 
age of thb group, which, even if not demonstrated by paleontological 
evidence, may reasonably be inferred from the well Imown fact that 
the origin of Arthropods dates back to the unrecorded interval 
between the Archaean and Paleozoic eras; that all the major divi- 
sions of the lower Invertebrates originated long before the appearance 
of the Arthropods b now universally accepted, and on thb basb it b 
not difficult to accoimt for the extensive dbtribution of many species 
of Rotatoria. In thb connection it may not be out of place to call 
attention to the fact that the earliest known bird. Archaeopteryx, b 
of Jurassic age, so that if the Rotatoria had been dependent on db- 
tribution by birds, they would have become extinct ages before dis- 
persal could have occurred. It b also quite possible that bird 
migrations may be of comparatively recent origin. 

For the reasons given, it would seem that the universal dbtribution 
theory is at least unsafe as a working hypothesis, if not actually harm- 
ful. A careful study of the rotatorian fauna of any locality whatever 
b still worth while, until we have far more complete records than we 
now possess. Systematic work, including faunal Ibts, may not be 
the most satbfjing to the investigator, but both are the foundation 
upon which the whole structure must be erected. 

One of the consequent drawbacks of the universal dbtribution 
theory is that many forms vrithout doubt remain unrecorded, if blow- 
ing a certain resemblance to some known species. As partly responsi- 
ble for thb one may also consider the imprecations so often hurled at 
the head of the unfortunate who happens to give a new name to an 
old species, surely a minor offense, provided the description and figure 
are both good. It b very much easier to relegate a name to synonymy 
than to sift out a number of species traveling under the same n^e, 
and if merely Ibted without description and figure it b obviously 
impostible to determine the identity of the animal which the observer, 
had before him. 
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The crymg need of rotetorian taxonomy is at present exact and 
full descriptioDis of all the known species. Too much stiese can not 
be laid upon complete descriptions. It is not sufficient to differen- 
tiate the species from all others known to-day. It is quite evident 
that we know os yet only a small fraction of the total number of spe- 
cies of Rotatoria extant, consequently a description (and figure) 
should record all that can be ascertained in order to enable the future 
discoverer of a closely related animal to decide whether his specimen 
belongs to an old species or is really an undescribed form. This should 
not be construed as disparaging comparisons with known species. 
These are very useful, but should be only accessory. Our main 
dependence must be a detailed and full description. By description 
is to be understood not merely the word picture, but ali) the fi^re, 
which in the absence of a fixed terminology is absolutely necessary. 
It is indeed doubtful whether combinations of words will ever he 
sufficient to differentiate Rotatoria without being supplemented by 
an illustration. 

EXPLANATION OF PLATES. 

All flgurefl are highly magnified. For actual measurementa see text. 

Plats 16. 

Fig. 1. Brachionus dolabratust ventral view; |>age 529. 

2. BraMonm dolahr<Uu$^ lateral view. 

3. Lepadella iinbriaUat ventral view; page 549. 

4. Lepadella imhricalat lateral view. 

5. Lepadella xmbricaia^ cross section of body. 

6. Lepadella cyriopue^ ventral view; page 550. 

7. Lepadella cyHopue^ lateral view. 

8. Lepadella cyrtopuBy cross section of body. 

Plats 17. 

Fig. 1. Brachionue patulta macracantkue, dorsal view; page 580. 

2. Drtehocerea nitiday lateral view; page 551. 

^ 3. Lecane curvioamiBy lateral view; page 535. 

4. Oollotheoa polypkema, lateral view; page 555. 

Plats 18. 

Fig. 1. Lecane matdviy ventral view; page 537. 

2. Lecane marMy lateral view. 

8. Lecane Tnarthiy dorsal view. 

4. Leeam ercodecy ventral view; page 537. 

' 5. Lecane ercodecy late^ view. 

6. Lecane eroodeSy dorsal view. 

Plats 19. 

F%. 1 . ventral 

2. yteifw, late»l view. 

3. Lecane fieanUet domal view. 

4 . Lsttmsarewfa, ventml view; page 689. 

A. LeeacMOT^ 

t, Lecane 
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Platb 20. 

Fig. 1. Lecane compta, ventral view; page 540. 

2. Lecane compta, lateral view. 

3. Lecane comp to, dor«al view. 

4. Lecane pueilh, ventral view; page 541. 

5. Lecane pusilluy lateral view. 

0. Lecane pueilhy dorflal view. 

Flatk 21. 

Fig. 1. Lecane aeganeay ventral view; page 542. 

2. Lecane aegarieUy lateral view. 

3. Lecane aepaneo, dorsal view. 

4. Lccaiie dorysmy ventral view ; i>age 542. 

5 . Lecane dory sea , lateral view . 

G. Lecane dorysHUy dorsal view. 

Plate 22. 

Fig. 1. Lemne tenuiaeta, ventral view; page 543. 

2. Lecane tenuisetay lateral view. 

3. Lecane tcnuueUiy dorsal view. 

4. Lemne crepidOy ventral view; })age 533. 

5. lecane crepiday lateral view. 

6. Ijtmnc crepiday dorsal view. 

7. Lecane crepiday cross section of bmly. 

Plate 23. 

P'jg. 1. Lecane amor phay ventral view; j)age 544. 

2. Lecane amorphtty lateral view. 

3. lAcanc elegansy ventral view; page 644. 

4. Lecane eleganSy lateral view. 

5. Lecane aibinay ventral view; page 535. 

6. Lecane aibiruiy lateral view. 

7. Lecane aibintty dorsal view. 

Plate 24. 

Fig. 1. Monoatyla virgay ventral view; page 646. 

2. Monoatyla virgay lateral view. 

3. Monoatyla virgoy dorsal view. 

4. Monoatyla rugoaay ventral view; page 648. 

6. Monoatyla rugoaay lateral view. 

6. Monoatyla rtigoaay dorsal view. 
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NOKTH AMERICAN PARASITIC COFEFODS BELONaiNO 
TO THE LERNAEOPODIDAE, WITH A REVISION OP THE 
ENTIRE FAMILY. 


Bj Chablks Bbanoh Wuaoif. 

Dtpartmmt of Biology, State Normal Stiwol, Wtelfield, MateadntmtU. 


INTRODUCTION. 

The present is the eleventh* paper in the series based on the 
collection of parasitic copepods in the United States National Mu- 
seum and deals with the family Lemaeopodidae. 

For several reasons the necessity of supplemental study has been 
greater than in connection with any of the families previously treated. 
The Lemaeopodidae are soft-bodied, without any ohitin framework, 
external or internal, to hold them in shape. Consequently they shrink 
and often become so distorted daring preservation that the museum 
specimen gives very little idea of the original. Most of the ^eoies 
are transparent when alive, and much of their internal anatomy can 
then be plainly seen. But in a preservative they become opaque and 
require dissecting or sectioning before anything can be learnt with 
regard to their internal structure. 

Finally a knowledge of Imth sexes of the various genera, and of 
the developmental stages through which the larvae pass has been 
found necessary for the estaUishment of a rational baim of olaasifioa- 
tion. And the greater bulk ai such information must be obtained 
outside of a museum collection. 

The development of the family was worked out at Lake Maoma- 
kuckee, Indiana, daring the summers of 1906, 1908, and 1909, and 
has already been published as the ninth paper of the present series. 

Isolated developmmtal stages and the males of many ^eoies were 
obtained at Beaufort, North Carolina, while working for the United 

>TIui tea pnwdlnc pap***, all «( vMeh pnblMwd to tiM rmcwdlnii ot Um tJntted Stalw 
NstloDd Moieiim, an: 1. T)>a AitdMM, v«i. to, pf. VMtt, pto. #47. a OMcripttMt ei AisbUSm, 
Toi.ar.pp.tar-eiis, s8 t«xt.agai«i. s. ta* odtiiiaM, tito. w. pp. 47»-«7#, pi*. »•«. 4. rii* Trabtot* 
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States Bureau of Fisheries. For tiiese excellent advantages the author 
is indebted to the coTurtesy of the Hon. George M. Bowers, former 
United States Conunisaioner of Fineries. 

The internal anatomy has been derived partly from the study of 
living specimens at each of the above localities, and partly from 
serial sections made in the laboratory of Johns Hopkins University, 
as noted in the ninth paper above mentioned. 

A munber of specimens, including several of the new species, were 
collected by Dr. Edwin Linton during his investigations on the 
cestode and trematode parasites of fishes, and were generously timied 
over by him to the present author^ These specimens are always 
excdlently preserved and have proved of great value in the present 
study. 

Several years ago Dr. R. R. Gurley, at that time in the employ of 
the United States Bureau of Fisheries, collected ih manuscript form 
all the available data regarding copepods parasitic upon our North 
American freshwater fishes. These notes have been placed at the 
author’s disposal, and as they included complete translations of 
everything written on North Ajherican species by foreign authors 
they have proved extremely valuable. Acknowledgment is made in 
the text whenever these notes have been incorporated. 

Dr. Nathan Fasten, of the Department of Zoology at the Univer- 
sity of l^oonsin, has recently published three excellent papers on 
the habits and development of ^ itpecies of this family which infests 
the common brook trout. At the author’s request Dr. Fasten very 
kindly loaned mounted specimens of the copepodid larvae and nude 
of this species, Salmineda edivardHi, which have been of much use for 
study and comparison. 

As here constituted the family includes 23 genera and 136 species, 
of which 12 genera and 21 species are new to science. 

In addition there are several other genera and species which at one 
time or another have been included in this family, but which must be 
regarded as synonyms or as not sufficiently well established to be 
definitely located. 

ECOLOGY. 

Wherever the Lemaeopodidae may be placed in any scheme of 
dassification, all authors will agree that they are fixed parasites and 
extremely degenwate. Consequently we should look for marked 
sexual dimorphism, a partial or total loss of the powers of locomotion, 
imd a corresponding complexity in the means of prehension. And 
we find these abundantly exemplified. 

SexwU dianor^iam. — ^The differences between the sexes manifest 
themselves not only in an enormous disparity in size, coupled witii 
a corresponding dissimilarity in the structure of the body and its 
appendage, but also in the methods and extent of prehension and 
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locomotion. Such dimorphism as has to do With structure will be 
treated under morphology (see p. 571), while that which concerns 
locomotion and prehension follows under those headings respectively. 

Locomotion . — ^The larvae alone in this family possess the ability 
to swim about freely and that only for a remarkably short period, 
during which they must seek out a host and attach themselves to it. 
During this free stage the larva swims about actively with a jerky 
spiral motion by means of its two pairs of swimming legs. Fasten in 
his experiments with the brook trout parasite, Sidmincola edwardaii, 
found that the average distance covered by a single contraction of 
the swimming legs was about an inch. When the motion ceased the 
larva at first took an upright position, then turned upside down and 
sank to the bottom where it lay as it struck, with either the dorsal 
or ventral side uppermost. It was also able by means of its first 
antennae to cling to the side of the aquarium, or to suspend itself 
from the surface film of the water. By means of its peculiar spiral 
locomotion it is enabled to cover the maximum of territory with the 
minimum of muscular energy. 

Female . — ^After the female larva has once become attached it can 
not loosen this connection and form another, but must remain in the 
some place all the rest of its life. If the arms (second maxillae) are 
short, as in many species of ClaveUa, scarcely any freedom of motion 
can be enjoyed. The parasite is not only fixed in position, but it 
can not turn or flex its body, and becomes fully as helpless as some of 
the Lemaeidae or Chondracanthidae, whose head and neck are buried 
in the flesh of their host. On the other hand, if the attachment 
organs are long and slender as in many species of BmeihieUa, Lemae- 
opodina, etc., while the tips of these arms remain at a fixed point the 
body of the parasite can describe quite an axe. The arms are sup- 
plied with powerful muscles which swing the body to one side or 
restore it again when once displaced. In this way the animal often 
escapes being brushed or scraped off from the fish, especially those 
species which attach theselves to the fins, where, of course, there is the 
greatest danger. After the female is once fastened to her host she 
loses during subsequent moults the two pairs of swimming legs which 
were ah the locomotor organs she ever possessed. She finds excellent 
aeration for her eggs and a good position from whence to discharge 
the oopepodid larvae when once they have matured. And there is 
also an abundance of food, so that she is well provided for during life. 

Male . — ^The free-swimming period of the male larva is no longer 
than that of the female, and the two often fasten themselves side by 
side upon the same fish. But while this attachment is permrment 
in the case of the female, it is only temporary for the male. 

When the two have become' sexually mature the male, on swinging 
around upon its attachment filament and coming in contact with the 



568 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.47. 

body of a female, lots go of the filament and fastens himself to the 
female by his second maxillae and moxillipeds, and remains upon her 
body for the rest of his life. Not being permanently fixed, he is 
able to crawl about over the female’s body, and is found sometimes in 
one position, sometimes in another. But such motion is slow amd 
laborious and probably is only practiced when necessary. Unlike the 
female the xnale does not always lose his swimming legs, but may 
retain them; they become very small and dwarfed, however, and lose 
all their swimming setae, so that they are no longer of any service as 
locomotor organs. Furthermore the male does not increase in size 
with successive molts like the female, but remains dwarfed, little if 
any larger than in its copej)odid stage. Tlie mating of the sexes 
in this family takes place upon reaching maturity, just after the molt 
at the close of the second copepodid stage. But the male may remain 
clingmg to the body of the female long after this mating, sometimes 
possibly throughout the life of the latter. 

Prehension . — The organs of prehension are the second maxillae 
and inaxillipeds. As explained elsewhere,* the copepodid larvae, 
both male and female, seize their host with the maxillipods, rub 
the frontal margin of the head against the skin of the gill arch or 
fin until the outer end of the attachment filament is firmly glued 
in place by means of the adhesive fluid it contains. As the coiled 
filament is drawn out of the head, or subsequently, the larva grasps 
its inner end between the claws at the tip of its second maxillae. 

Fasten,^ observing Salmincola edwardsii under the microscope, 
describes its attachment as follows: . . . '^As soon as the copepod 
comes in contact with the filament of the gill its mouth parts (max- 
illipeds) are inserted into the flevsh, and by means of the powerful 
claw-like second maxillae it begins to rasp the filament until it foirus a 
cavity within it. As soon as this occurs, the anterior portion of the 
copepod’s head, the frontal margin, is brought in contact with the 
cavity and the inclosed attachment filament is injected into the hole. 
The spherical mushroom body adheres to the fiesh and the regenerat- 
ing tissue of the gill soon inclose it tightly, thereby fastening the 
organism firmly. The mouth parts are then withdrawn from the 
flesh of the gill filament. In this condition the parasite remains 
attached for a short time. Then the second maxillae detach the pos- 
terior region of the attachment filament from the head margin and 
they themselves become permanently attached to this end of the 
filament.” 

The exact time or even the method of attachment are specific or 
generic in significance. That which concerns us in dealing with the 
family is the fact that the larva is attached at the first by a frontal 
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* Joum. Animal Behavior, vol. 3. No. 1, p. 56. 
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filament. The proximal end of this filament is afterwards transferred 
to the second maxillao; which thus become the organs of prehension 
in the adult. The hold thus secured is retained by the female through- 
out life, the second maxillae gradually elongating and fusing with the 
filament. In most of the species these organs become so long that 
they entirely usurp the function of prehension, and leave the maxilli- 
peds out of commission, so far as holding the parasite on its host is 
concerned. 

In the male such fiision does not take place, but as soon as he has 
found a female the second maxillae release the frontal filament and are 
afterwards used in anornial manner as prehensile organs alongwith the 
maxUlipeds. Accordingly in the male the second maxillae retain 
their original musculature, which is similar to that of the maxillipeds. 
And the male uses these two pairs of appendages in exactly the same 
manner, moving about the little that it is able by employing them 
alternately, grasping with the maxillipeds while it reaches forward 
with the maxillae and obtains a new hold, then releasing and reaching 
forward with the maxillipeds. In this way the organs serve the 
double purpose of prehension and locomotion, in fact all the locomo- 
tion of which the adult males are capable. 

In the female, on the contrary, the musculature of the second 
maxillae becomes highly modified. There is no further use for the 
claws, and so the muscles that would otherwise move them become 
atrophied. The rest of the muscles are gathered into long bands or 
bundles, which run the entire length of the maxilla and are strong 
enough to move the whole body. Such modified organs of prehension 
are, so far os known, peculiar to the females of the present family, and 
nothing like them is found in any of the other copepods. After being 
once attached the females are incapable of any further locomotion, 
even the sort practiced by the males so that neither pair of appendages 
can function for this purpose. If there were not some further use for 
the maxillipeds we should expect to find them dwarfed or degener- 
ated, but they retain to the full their shape and powerful musculature. 
This is because the female usee them in procuring her food. Ordi- 
narily her body hangs free from the host, supported solely by the 
second maxillae. In order to obtain requisite nourishment the head 
and mouth of the parasite must be drawn up to, and held in contact 
with, the skin of the host. This is done by means of the maxillipeds, 
and is fuUy as important a function as the one served by the second 
maxillae. 

Hosts . — ^This family of parasites is widely distributed amongst 
fishes in both salt and fresh water. Some of our best food and game 
fish are infested with them, and when they once obtain entrance to 
a stook pond, fish hatchery, or aquarium they usually multiply so 
rapidly as to become a serious nuisance, and may even kill the fish* 
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Their free swimming period is, of course, the only time that their 
enemies can get access to them, and this period is so brief that not 
many of the larvae are killed. 

But the brevity of this period also operates as a regulator to pre- 
vent the parasites from becoming too numerous. For unless they 
find a host during this period they quickly perish. The shorter the 
period, therefore, the fewer will be those whose search is successful. 
In the crowded confines of a stock pond, on the contrary, practically 
every larva is sure of finding a host. And all too often the gills of the 
fish become so crowded with parasites that they can not perform 
their normal functions, and the fish are suffocated. Among fresli- 
water hosts the various species of trout and salmon, the white fish 
of the Great Lakes region, and the bass and perch are the ones most 
infected, the parasites being confined to the two genera Salmincola 
and Achtheres. 

Among salt-water fish many members of the large family of Gadidae, 
particularly the cod and haddock, the muUots (Mugilidae) the rays 
(Dasyatidae), the skates (Rajidae), and the sharks are the most com- 
mon hosts. 

Food . — These parasites feed upon the blood of their host, as is 
shown by the fact that they fasten to the gills or fins. They are also 
furnished with mandibles which were evidently designed for piercing 
the skin of their host, and whose margin is cut into saw teeth, which 
not only penetrate the flesh but also lacerate the wound and thus 
stimulate the flow of blood. Adult females are frequently obtained 
with their alimentary canal filled with blood, but the color of the 
latter is quickly removed by the digestive fluids. It is a question 
whether the male ever eats anything at all, and if he does, what con- 
stitutes his food. The following facts and considerations have an 
important bearing on this question: 

1. The adult male possesses a pair of mandibles as large, as power- 
ful, and as suited for laceration as those of the female. He has also a 
well-developed esophagus and stomach, but in all those examined 
there is no trace of an intestine or anus. 

2. There are no digestive glands connected with the alimentary 
canal, but the stomach is lined with large gland cells, which are fiUed 
with a liquid that undoubtedly aids in digestion. The abundance 
of these cells more than compensates for the lack of glands, and would 
bo amply suflScient to digest such food as blood. 

3. ^e excretory glands are exceptionally large and are provided 
with good-sized ducts. It would seem as if they could take care of 
all the residue that would be left undigested. 

4. The male does not live on the body of the host, but clings tightly 
to some convenient place on the body of the female, and no specimens 
have ever been found on the fish’s gills, although repeated search has 
been made for them. Males have been found clinging to the second 
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maxillae of the female, and it is possible that they can crawl along 
these appendages to the fish’s gills and there obtain food. But that 
does not seem very likely, because there are many species in which the 
second maxillae are as long as the entire body, and a few species in 
which they are two or three times tlie body length. Such a distance 
would make a rather long jouroey for so slow moving a creature as 
the male, and if it was a case of traversing the distance or going 
hungry, it would most likely result in the latter. Possibly the male 
may be brought close enough to the gill when the female draws her 
body down to obtain food. At all events the male must derive what- 
ever food he eats from the fish host and not from the body of the 
female. 

5. Tlie spermatophores attached by the male to the sexual open- 
ings of the female are large and contain a goodly number of sperma- 
tozoa. Probably a single pair of them would supply the female with 
sufficient spermatozoa to fertilize all the eggs she can lay during her 
lifetime. Furthermore, the careful study of the sexual organs of the 
male given on pages 690, 691, indicates that only a single pair of 
these spermatophores are formed. Hence it is unlikely that the male 
liviBs very long after fastening the first pair in place. 

6, Both sexes necessarily go without food during the free swimming 
period, since their mouth parts then are only suited for obtaining food 
parasitically. During the second copepodid stage they botli suck the 
blood of the fish upon which they have fastened. The female uses 
this food to increase greatly in size, as well as to develop her various 
organs. The male does not increase at all in size, but devotes all his 
food to the maturing of the spermatophores. After these are fully 
developed and put in place on the body of the female no more food is 
required unless a second pair is to be formed, and even then the amount 
of food demanded would be relatively much smaller. On the contrary, 
the female must have an abundance of food to ripen her eggs, to carry 
them in the external sacks until they hatch, and to form, ripen, carry, 
and hatch successive new batches of eggs. In view of these considera- 
tions it is reasonable to suppose that the duration of life for the male 
is much shorter than that of the female. He requires little, if any, 
food after he has transferred from the host to the body of the female. 
And the absence of an intestine and anus would insure ibhe complete 
digestion and absorption of all the food taken previously. > It seems 
probable, therefore, that the male does eat the fish’s blood while it 
remains attached to the gills, but that it gets no food after it has 
transferred to the body of the female. 

MORPHOLOGY. 

OmerdL body form of female . — Owing to the degeneration consequent 
upon fixed parasitism there has been a fusion and elimination of the 
various body regions. We can no longer distinguish a cephalon, a 
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free thorax, a genital segment, and an abdomen as in the less degen- 
erate families. These are separated in the copepodid stages of 
development, and may then be discerned with comparative distinct- 
ness. But they are entirely lost in subsequent moults, and the body 
of the adult female usuaUy shows only two regions, and even these 
are sometimes (Basanistes) so fused that it is difficult to distinguish 
them. 

The first region corresponds to the cephaJothorax in other copopods, 
and includes the head with its antennae and mouth parts, the neck, 
which is sometimes half the entire length or more, and the organs of 
attachment, the second maxillae. The remainder of the animal is 
fused together to form the other region, which we may call the trunk 
and which thus includes the posterior portion of the thorax, the 
genital segment and the abdomen. 

In the copepodid stages the segmentation of the trunk is distinct, 
but it gradually disappears with maturity, until it becomes wholly 
lost in the adult {GlaveUa, Basanistes), appears only in the anterior 
portion of the trunk {Lemaeopoda)^ or is indistinct with a fusion of 
some of the parts (Achiheres). But even in those genera which exhibit 
the most complete fusion of the body parts the musculature is still 
broken at regular intervals, each of which indicates a point of 
segmentation. 

In some species of ScUmincola, CflaveUa^ etc., there is also a small 
knob at the posterior end of the trunk, which is well separated from 
the rest of the body and which has always been called an abdomen. 
But it is so rudimentary and insignificant when it does appear, and it 
is so often lacking that it would not be worthy of consideration as a 
separate body region were it not for the fact that we do find well-dif- 
ferentiated abdomens in the genera Achfheres and Naohrancfiia, 
Accordingly we must determine whether the knob is a true abdomen, 
corresponding morphologically to those in the two genera just mcm- 
tioned or whether it is simply a process. On examining serial sec- 
tions of Clavella undnata we ^d that the anus opens on the posterior 
end of the trunk, ventral to the base of the process, while the intestine 
does not enter the process at all. There is an opening at the distal 
end of the process, and a tube leading through its center. But this is 
a sperm tube and leads into a speim receptacle, which is dorsal to the 
intestine. The outgrowth, therefore, can not in any way be regarded 
as an abdomen, but is purely sexual in structure and function. And 
we would propose for it the name of genital process. To this knob 
the male cUngs while he fastens the spermatpphores on its tip; from 
these spermatophores the sperms pass into the tube and thence up 
into the sperm receptacle. As further proof that this is not an abdo- 
men there are never any anal laminae on it, while they frequently do 
occur on the posterior end of the trunk (fig. 1). 
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The size of the process is somewhat proportional to the size of the 
male; in the genus (Tlavella both the male and the process are very 
small, while in BracTiieUa the males are large and the process is 
increased proportionally. 

In the cephalothorax the general relations and the varying struc- 
ture of the head, nock, arms, and trunk furnish very useful generic 
characters. We may distinguish first genera in which the head 
and neck are long and slender and flexed dorsally at an angle with the 
trunk. The second maxillae may bo in the same line with this elong- 
ated cephalothorax and of about the same length, the two standing 
across the anterior end of the trunk 


like the top of the letter T {Brackiella, 
TliormoneTla, Brianella), 

Or the second maxillae may be 
much shorter than the cephalothorax 
and inclined at a different angle (Clon 
veUodeSf ClaveUopsiSf Naohranchia) . 
Sometimes the cephalothorax is bent 
back so far that it rests against the 
dorsal surface of the trunk and the 
creature looks as if it were folded and 
hung from the bend of the fold (CTo- 
veJla), And in one genus (now) there 
has been a fusion after such a bend- 
ing, and as a result the cephalothorax 
is attached to the center of the dorsal 
surface of the trunk and stands out at 
right angles to the axis of the latter, 
while the second maxillae are attached 



Fig. 1.— Skction or Clavklu. vncikata 


to the anterior end of the trunk some 
distance from the base of the cephalo- 
thorax (ClaveUiaa). 


SHOWING O, anus; 00, GENITAL OPENING; 
0P, GENITAL process; «r, SPERM RECEP- 
TACLE; «<, SPERM TUBE; {, INTESTINK. 


In a second group we find genera in which the head and neck are 
shorter and stouter, and they either stand in line with the axis of the 
trunk or are curved over (not flexed at an angle) vontrally . The second 
maxillae may also be short and stout and stand out at right angles to 
the trunk axis, and they as well as the posterior maig;in^f the trunk 
may be hung with fimbriate processes ( Thysanote, ThysanoteUa). Or 
they may be perfectly smooth while the posterior mai^in of the trunk 
is furnished with cyl^drical processes (BrachieUa, E'piihrachi^la). 

A gain tho second maxillae may be long and slender and inclined at 
an acute angle to the trunk axis, either forward or backward. • 
They may be entirely separate, each ending in a clasping process 
(Charopinm), or they may be joined by an ordinary bulla. In this 
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latter condition the posterior mai^n of the trunk may be wholly with- 
out processes (I'racMiaates) or may have a single ventral pair (Para- 
hrachieUa) or a single dorsal pair (Charopinus). 

In the third group we find genera in which there is no neck at all; 
the head is short and wide and may be in line with the trunk axis or 
inclined to it. When the two are in tlie same line we may find a sin- 
gle pair of processes on the posterior margin of the trunk which are 
either ventral (Lemaeopoda) or dorsal (Lemaeopodiim) to the egg 
strings. If there are no posterior processes (Vanbenedenia) the sec- 
ond maxillae extend straight forward, are rigid, and their base has 
been moved until they are virtually dorsal instead of ventral or 
lateral, and cover the back of the head. When the head and trunk 
are inclined to eadi other we find no posterior processes, but there 
may be an unpaired median genital process (Saimincola) like that in 
Clavella. The second maxillae are also usually turned backward along 
the ventral surface of the trunk and their bases are connected around 
the posterior end of the head by a stout ridge. 

Calling the second maxillae by the common name of arms, those 
enlarged bases correspond to a pair of misshapen shoulders. 

Sometimes the tru^ is covered with longitudinal rows of knobs or 
tubercles (Basanistes). Again there ore neither knobs or shoulders, 
but there is a well-defined abdomen behind the bases of the egg 
strings (Achtheres). 

General body form of mode. — ^The male never becomes fixed in posi- 
tion and hence does not usually show as much degeneration as the 
female. The second maxillae are never permanently attached by 
means of a buUa and so do not develop into long arms, but retain 
their claws and are very similar to the maxillipods both in form and 
function. The trimk is distinctly segmented more often than in the 
female and is usually furnished at the posterior end with a pair of 
well-defined anal laminae. 

In some genera the cephalon and in others Ihe whole body is cov- 
ered with a carapace, but in the majority of genera this is lacking. 
The male remains a pigmy and there is a greater disparity in size 
between the two sexes than can be found anywhere else among the 
parasitic copepods. 

There is also a folding of the body in these males, but in a manner 
different from that just described for the females. 

In the female the cephalothorax was flexed either forward or back- 
ward and sometimes rested against the dorsal surface of the trunk, 
but there was no fusion of the two parts except in the single genus 
OlaveMisa. Here in the males, on the contrary, the cephalothorax is 
always folded forward against the ventral surface of the trunk, and 
the two are frequently so thoroughly fused as to be indistinguishable. 
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The differeut genera show varying amounts of flexion and fusion and 
we may separate the types as follows: 

1 . Tho ccphalothorax and trunk may be approximately in the same 
straight line, when of course there is neither flexion nor fxision. 

These are large males, a millimeter or more in length; the mouth 
tube, the antennae, and the first maxillae point forward in the same 
direction as the body axis, or but little inclined to it and the anal 
laminae similarly point backward ; the second maxillae and maxillipeds 
extend outward at right angles to this axis. 

The trunk may be well segmented {Achtheres and Thysanotella) , 
partially segmented (Epibrachiella) y or wholly devoid of segmentation 
(Thysanotey Brachiellay and Vanbenedenia) , There is a carapace cov- 
ering the entire body in Thysanote, a well-defined cephalic carapace 
in Brachiellay a poorly defined one in Epibrachiellay and none at all in 
tlie other tliree genera. 

2. The cephalo thorax may be turned forward at right angles to 
the trunk axis, so that the mouth tube, the antennae, and the first 
maxillae point outward parallel with the second maxillae and maxilli- 
peds; the anal laminae usually point outward also, though they may 
point backward {Charopinu8)y or may even be turned dorsally 
(JLemaeopoda). The trunk may be well segmented (CbaropinuSy im- 
mature Lenmeopoda) y or may show no signs of segmentation (Pro- 
brachiellay ParabrachieUay adult Lemaeopoda). Lernaeopoda has a dis- 
tinct cephalic carapace, Charopinua has a larger but less distinct one, 
while Parabrachiella and Probrachiella have no trace of any. 

3. There may be two flexures, the mouth tube and antennae being 
parallel with the greatly reduced trunk, as well as vnth the maxillae 
and maxillipeds, while the posterior portion of the cephalothorax 
stands at right angles to all of them. This is found in the single 
genus Lemaeopodimiy whose males are considerably smaller than those 
of the other genera already mentioned. 

We have here therefore complete flexion but no fusion ; there is no 
carapace visible and the trunk shows no traces of segmentation. 

4. Tliere may be similar flexion combined with fusion so that we 
can no longer distinguish the body regions. The sexual opening is 
at the end of a rounded process just behind the second maxillae, and 
extending outward parallel with them, and the anal I4minae have 
entirely disappeared. What was originally the long diameter of the 
body may still be longer than the transverse diameter (Naobranchiay 
ClaveUopaia) or the latter may have increased sufficiently to exceed 
the former (Clavdliaay Clavellodea), The result in ClaveUodea is 
peculiar; there is apparently an oblong body, squarely trimcated at 
one end, with the mouth tube and all the appendages arranged along 
this truncation, parallel with the long axis. But this is really the 
same flexion that was seen in Lemaeopodina combined with complete 
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fusion, so that the long axis is actuallj transverse and not longi- 
tudinal. 

In Naohranchia the sexual process is as long as the maxillipods and 
suggests very strongly the trunk of Lemaeopodina; there is also a 
carapace which covers the entire body. 

6. Finally in the genus ClaveUa there has been an even greater flex- 
ion and fusion of the body, for now the sexual process is closer to the 
second maxillae and sometimes is carried forward to a point between 
them, so as to be concealed in side view. 

The transverse diameter is still longer than the longitudinal one, 
and there are no signs of any cai-apace. 

The eye. — None of the adults in any genus possess eyes ; the eye in 
this whole family is extremely rudimentary, appears only for a short 
time during the development stages, and then entirely disappears.* 

The appendages. — In the adults of both sexes there are six pairs of 
appendages, namely, two pairs of antennae, one pair of mandibles, two 
pairs of maxillae, and one pair of maxillipeds. The reason for regard- 
ing the penultimate pair as second maxillae is that they appear in 
early development in front of the suture which separates the head 
from the thorax, while the posterior pair appear behind that suture.* 

In the adult males of the geniis Achth^es there may be also one 
or two pairs of very rudimentary swimming legs. But these are only 
vestiges of the developmental stages and probably disappear at the 
first molt after the male has attached himself to the female. Kurz 
claims (1877, p. 400) to have found in the female of ClaveUisa emar- 
ginata on the posterior end of the trunk the rudiments of the last pair 
of swimming logs. Before admitting this claim wo must consider 
first the fact that only two pairs of legs appear during development 
and these are attached to the two anterior segments of the free thorax. 
If either of these pairs remained in the adult stage they must have 
migrated the whole length of the trunk in order to appear on its pos- 
terior margin. On the other hand, it would be rather strange for the 
rudiments of the fifth or sixth pair of legs to appear in the adult 
when only two pairs appeared in the developmental stages. 

Again, if Kurz's three figures (pi. 26, figs. 8, 9, and 10) be carefully 
compared with respect to the orientation of the trunk, it will be seen 
that figure 8 (designated ‘‘Bauchansicht*^ actually represents the 
ventral surface of the trunk and the dorsal surface of the cephalo- 
thorax, except the head, which is turned in profile. In figure 10 
(designated ^^vom Bauch gesehen**) the cephalothorax has been 
turned forward out of its natural position, and we are actually looking 
at the dorsal surface of both cephalothorax and tnmk. But this is 

I Proo. U. 8. Kftt. vol. 30, p. 204. Compeure aUo fig. 13, p. 603. 

* Compare also HaoseD, 1803, p. 421; Otostancht, 1898, p. 84; Claus, 1896, p. 66; Wilson, 1010> p. 200; 
1911, pp. 281 and 323. 
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the surface on which the so-called swimming legs appear, and their 
presence in such a position is difficult to understand. 

The antennuUs or first antennae. — ^These are attached to the frontal 
margin of the head, between the bases of the second antennae and the 
proboscis, often somewhat more on the ventral than on the dorsal 
surface, but usuaUy the most dorsal of all the appendages. 

In Traclielmstes and Basanistes they arise on the dorsal surface of 
the head and are not turned downward and forward as in the other 
genera. They are extremely simple and are made up of tliree or four 
joints, more or less distinctly separated. The basal joint is the thickest 
and is fused with the head, the other joints are cylindrical and taper 
dis tally, and the terminal joint is armed with a few short nonplumose 
setae or spines. 

The antennaCf or second pair. — ^These are characteristically modified 
in. the present family. They arise from what may be termed the 
anterior corners of the head on either side; they are flattened laterally 
and turned forward and inward along the anterior margin of the head, 
imtil in some species their tips meet or even overlap at the midline. 
They are made up of a thick basipod and two short raim, one dorsal 
and one ventral; the eiidopod or dorsal ramus is usually much larger 
than the oxopod, is thick and fleshy, unsegmented, and bluntly 
rounded at the tip, where it is armed with a few short spines or teeth 
{Oharopinus, AchthereSy Brachiella), sometimes with olfactory cylin- 
ders {ClavelUiy sp.) or even with claws (Lemaeopoda, sp.). The exopod 
is slender and cylindrical, usually two-jointed, and is tipped with 
tactile hairs, olfactory cylinders, or a chitin claw. 

The claw is more common in the male, where these antennae serve 
as attachment organs, where they have a stout musculature, and 
where the claw sometimes shuts down against the terminal joint and 
is chelate in fimction. In rare instances in the female the two rami 
are arranged like the jaws of a chela and mxist function as a grasping 
organ (Lemaeopodina longinuina and Charopiims ramosus). 

The m(yath tube or proboscis. — ^This is attached between the bases of 
the second antennae, is conical in shape, and is directed downward and 
forward against the skin of the host. It is composed of an upper and 
an under lip ; each side of the latter is split into two lamellae, between 
wliich is fastened the corresponding side of the former, so that the two 
lips are loosely joined along their lateral edges to form a closed tube. 
But they are not held together very firmly, and it is an easy matter to 
separate them with a needle (fig. 2). At the base of these lateral 
seams both lips are cut away a little to form a three-cornered opening 
through which the mandible projects into the interior of the tube. • 

The under lip is somewhat larger than the upper and more spoon- 
shaped, BO that its anterior end, around the mouth opening, is curved 
like a horseshoe. The upper lip is flatter, broadened at the base, and 
84848**— ProcJNr.M,voL47— 14 37 
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narrowed toward the tip, which is Muntly rounded and armed with a 
tuft of fine hairs, or with a short spine* Each lip is supported 
aromid its margin by a chitin framework, which is articulated with 
the chitin framework of the head, so as to allow the proboscis to 
move freely backward and forward. The anterior margin of the 
under lip around the mouth opening is also divided into two lamellae, 
of which the inner one serves to contract the mouth opening while the 
outer one is cut into a fringe along its free margin. The length and 
thickness of this fringe varies considerably in different genera and 
species. Usually it is more than half the width of the lamella, in 
which case the fringe looks as if it were made of stiff hairs standing in 


rows around the mouth opening. Again, the fringe may be so short 
ftp f tlidt it can only be detected with difficulty, and 
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hence appears to bo lacking (Naohranchid). 

When the proboscis is applied to the host 
for the purpose of drawing blood, this border- 
ing fringe, together with the rest of the mem- 
brane, is spread out around the tip of the 
proboscis like a sucking disk and probably 
assists in obtaining the blood. 

There are no chitin rods nor any supporting 
framework in this sucking border, as was 
clearly shown by Kurz. 


Dosas (DiAOKAMMATic); upl, mandibUs arc rigid chitinous blades, 

UPPER up; t;n;, lower up. . • . , T . i., • ' 

operating inside the proboscis, although they 
originate on the ventral surface of the head, outside of it, and only 
become inclosed when the edges of the upper and lower lips ore 
fastened together. The base of the mandible always remains outside 


of the proboscis, inserted in a fold of the skin, and only, the blade or 
terminal portion enters the mouth tube through the triangular open- 
ing at the base of the two lips. The blade of the mandible reaches 


to the tip of the proboscis, or may even project a little beyond the 
latter. It is strongly flattened dorso-ventrally and brought to a 
sharp edge along the two lateral mai^ns. It is widest at the center 


and tapers toward both ends; it is also frequently bent at or near 
the center, so that the terminal portion curves in toward its fellow on 
the opposite side. At the tip the inner margin is cut diagonally and 
set with wicked teeth. 


Kurz distinguished three kinds of these mandible teeth; the first 
he called principal teeth (HauptzUhne) . They are much larger and 
stouter than the others, they usually curve backward, and they alter- 
nate with the second kind, which he called intermediate teeth (Zwi- 


schenz&hne). These are very minute, triangular in shape, and they 
occupy the base of the angles between the principal teeth. The 
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third kind were called secondary teeth (Nebenz&hne), and they are 
found in a continuous row behind the principal teeth. They are 
much smaller than the latter and diminish rapidly in size from in 
front backward, Tlie mandibles in the genus NaolrancJda (Kurz’s 
Cesiopoda)y and rarely in the males of other genera, have no interme- 
diate teeth, and the other two kinds are often so nearly of the same 
size that it is hard to distinguish them. 

Tlie mandibles are operated as follows: The base being inserted in 
the fold of skin outside the proboscis holds the appendage rigidly in 
position, with its toothed tip at the opening of the proboscis, the two 
mandibles almost or just touching, and the two rows of teeth facing 
each other. The |)robosci8 is then thrust against the skin of the 
host and the mar- 
ginal fringe is flat- 
tened out, laying 
bare the tips of the 
mandibles. Those 
are pushed into the 
skin far enougii for 
the teeth to get a 
good hold. The 
mandibles are then 
drawn back into 
the proboscis by 
means of powerful 
retractor muscles 
(mi, fig. 3), whicli 
run from the base 
of each mandible 
backward and out- 
ward and are fastened to the side wall of the head. As the base of the 
mandible is pulled by this muscle the skin fold in which the mandible 
is inserted is turned inward like the end of a glove finger. The 
withdrawal of the mandibles also brings the fold of the host’s skin, in 
which their teeth are caught, up into the mouth opening. Here 
the skin is further lacerated by a sawlike motion imtil the blood 
flows freely. During retraction the mandible is also twisted through 
an angle of 90® upon its long axis, as was first discovered by Kurz. 
This brings the teeth around, so that instead of facing each other, as 
at first, the toothed portions of the mandibles both point in the same 
direction — ventrally. This flexion, after the mandibles have been 
thrust into the skin of the host, gives them a better hold and keeps the 
wound open so that the blood will flow freely. The maxillipeds, and 
in some species the second antennes, are also inserted in the host’s 
skin and help to hold it up agaii^t the mouth tube. 



Fia. 3 .— Houth-parts op Lernabopoda oalei (Acbtubbes selachio 
BUM Kub2). md, Mamimble; mx, riHST maxeu^a; rrn, rbtractob 
MU8CI.E UP mandible; upl, UPPER Lip; vnl, ukdkb lip. The mandi- 
ble ON THE BIQirr SIDE OP THE PlGURB HAS BEEN BETH ACTED AND 
TWISTED THROUGH AN ANGLE OF 00*. 
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The first m^xUlae (mx, fig. 3) are very rudimentary and palplike 
and contain no chitin, but are soft and flexible like the first antennae. 
Tliey have been variously interpreted by different authors, the most 
of whom have called them palps and have connected them with the 
second antennae or the mandibles. But Kurz proved conclusively 
that they are appendages of the same rank as the antennae and man- 
dibles; that they have no connection with either, but are moved by 
an entirely independent set of muscles, and that in the majority of 
instances they are themselves furnished with a very respectable 
palp. Furthermore, it was found by the present author • that these 
appendages are innervated by a separate nerve from the infra-esopha- 
geal ganglion, which adds the final touch to the proofs already uccu- 
mulated. Their position is on the sides of the proboscis, close to its 
base and much nearer the ventral than the dorsal margin, and they 
do not usually reach beyond the mouth opening. Their general form 
is narrow and cylindrical, slightly contracted at the base where they 
join the proboscis, and divided at the tip into two or three fingerlike 
rami, each of which terminates in a stout and acuminate soft seta. 
At or near tlie center, on the ventral surface and at the inner margin, 
each maxilla gives off a palp, wliich is usually divided at tlie en<l, 
like the maxilla itself, into two or three fingerlike processes, each 
armed witli a soft seta. There is no genus in which the maxillae show 
definite segmentation, but they always appear one-jointed. 

The maxillae in the male correspond very closely with those of the 
female of the same species. 

The second maxillae have become the principal organs of attach- 
ment in the present family, and accordingly we find them modified 
in various ways to serve this function. When they first appear in 
the metanauplius stage they >u*e clawed appendages, similar in all 
rospoT'.ts to the maxillipeds. In the free-swimming or first cope- 
podid stage, when the larva attaches itself to its host or shortly 
afterwards, these second maxillae are fastened to the proximal end of 
the frontal filament. In the female this union of maxillae and 
filament becomes permanent throughout life, and the two fuse 
thoroughly until aU that is left of the filament is the button or bulla 
which joins the tips of the maxillae and serves to anchor them firmly 
in the tissue of the host. No such union takes place in the male and 
his second maxillae remain clawed appendages, very similar to the 
maxillipeds. 

In the female, after the fusion of the maxillae and filament, the 
former lose their claws and all traces of segmentation. Even the 
internal muscles are entirely changed and become longitudinal 
bundles running the whole length of the appendage without a break. 
This length vari^^s greatly in the different genera and furnishes, with 


1 Proo. U. 8. Nat. Ifui., toI. 39, pi. 84, flg. 88. 
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other coordinate differences, excellent generic characters as already 
noted (see p. 673). In one specues, Lemaeopodina longimanaf tlie 
arms, as these transformed second maxillae are called, are as slender 
as threads and fully three times the length of the entire body. On 
tlie other hand some species of Clavella have no arms at all ; they have 
entirely disappeared and tlie attachment bulla is sessile upon the 
ventral surface of the body. Yet even in these species we find the 
remains of the maxillary muscles arranged in pairs on either side of 
the sessile bulla. Between these two extremes there is almost every 
gradation. 

The arms are usually separated to their tips, where they are united 
to the pedicel of the bulla. In the genus Clcivellaj however, the arms 
are fused together more or less, sometimes for their entire length. 
When tliey first appear these second moxiUae are on the head and in 
front of the maxillipeds, but during subsequent dovolopinent the two 
usually exchange places. The second maxillae tlien migrate onto the 
first tliorax segment and may move a long distance behind the other 
mouth parts {Clavellisa^ Brianellay etc.). 

The bulla is composed of the hardened secretion of the frontal 
gland and is usually musliroom-shaped, but may be club-shaped 
(BdsanisteSj Scdmincola ihymaUi), button-shaped {Clavellopsis sargi, 
Bra^hieUa ^rir/Zas) , funncbshaped (Chwellopsis fallax)^ goblet-shaped 
(BracMella hostUis), star-shaped {Tradieliastes steMifer), or even 
flattened out like a plate {SahrdncoUi inennis). Tlie way in which 
tliis bulla is fastened to the host has already been described.* 

There is one thing to be added which was also noted by Kurz. 
The viscid secretion which fastens the bulla to the skin of the host 
acts as an irritant and causes the skin to fester and swell into a wall 
or fold, which rises up around the bulla and finally entirely envelops 
it. This adds greatly to the security of the attachment; in fact the 
only way in which the parasite can be detached is by dissecting out 
the bulla, which usually proves to be a difficult process. We should 
also notice the peculiar muscle bands which servo as second maxillae 
in Naobranchia,, and the unique sucking disks just outside the base of 
the maxillipeds (see p. 662). 

The inasMipeds , — ^These are clawed appendages, similar to those 
found in all the copepod families. They consist of a powerful basal 
joint well supplied with strong muscles, which operate the terminal 
claw and flex it down against tlie inside of the basal joint. The 
claw is usually straight or slightly curved, and is often reinforced 
near the tip by a short spine or secondary claw. 

The inner surface of tlie basal joint, against which the claw shuts, 
is also roughened and armed with various teeth, processes, spines, 
etc., to increase the firmness of the hold. In the male the claw is 


» Proc. V. 8. K»t. Urn-, vol. 39, p. 2U. 
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usually curved more than in the female, and in TTiysanoteUay if 
Bassett-Smith's figure be correct, it describes three-quarters of a 
circle. These maxillipeds in the female have lost their function of 
attachment organs, and are used only for pulling the head down to 
the skin of the host and holding it while the parasite gets its food. 
In TrachdioHtes even tliis function is lost, and it is difficult to under- 
stand how they can be used at all, situated as they are between the 
bases of the second maxillae (see plate 40, fig. 106). 

The muscular system. — ^This is extremely simplified, and is as 

much reduced as is possible con- 
sistent with retaining any power 
of motion. We may divide the 
musculature of the adult female 
as follows: 

1 . Dorsal muscles. - - Along either 
side of the median line of the 
dorsal surface are two bands of 
longitudinal muscles, the outer 
band considerably wider than the 
inner one (fig. 4). 

These bands are curved length- 
wise, being farther apart at the 
center and closer together at the 
ends. The four baiid^ are each 
broken at the points which repre- 
sent the dividing lines between the 
different body segments, and thus 
furnish the best, and in some gen- 
era {BasanisteSj GlaveUa, etc.) the 
only, evidence of segmentation. 
According to this evidence the 
body of the female of Achiheres is 
made up of a cephalothorax, which 
is a fusion of the head and first 
Pio. 4.- DoBSAL MUSCLES OF ACHTUBBEs AM^ thorsx Bcgmcnt, sud a trunk, 

which is made up of throe thorax 
segments, a genital segment, and a one-segmented abdomen. The 
inner pair of muscle bands start from a common point of attachment 
at about the center of the dorsal surface of the cephalothorax. They 
diverge until they reach its posterior margin, run approximately par- 
allel through the second and third thorax segments, and converge in 
the fourth segment, meeting again at its posterior margin. In the 
genital segment and in the abdomen there is but a single fused 
muscle band along the median line. A similar fusion takes place on 
the ventral surface, this time between the components of the right 
and left pairs. 
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The outer pair of dorsal muscle bands start also from a common 
point of attachment in what may be called the throat of the parasite 
on the ventral surface of the first thorax segment, just behind the 
mouth parts. They run upward toward the dorsal surface and rap- 
idly outward, so that at the posterior border of the second segment 
each is outside of the inner pair. They then nni backward outside 
of the latter and parallel with them as far as the posterior border of 
the genital segment, where 
they abruptly cease. 

2 . V eintral muscles. ~¥o\xt 
similar bands run along the 
ventral surface, but with 
these differences ; they start 
side by side at the ante- 
rior border of the second 
thorax segment, diverge a 
little, then converge, and 
end abruptly at the poste- 
rior margin of the genital 
segment. Instead of the 
median pair being fused it 
is the two on either aide of 
the median line wliich are 
partially fused in the fourth 

and completely 
the genital seg- 
ment (fig. 5). 

3. Muscles of the second 
7>maciZZa(?.— Dining thecope- 
podid stages these aj)pend- 
ages are two -jointed and 
furnished with claws, and 
the muscles are arranged 
like those of other two- ^ 

, . , , • ■ FlO. e.—VUNTEAl. MV8CLBS OF AcnTBKBXS AMBLOPUTIS. 

jomted appendages. But 

after fixation to the host and the subsequent fusion of the second 
maxillae with the attachment filament the jointing in these appendices 
is lost. And in place of the original musculature we now find two 
bands of muscles ruiming the entire length of the appendages without 
a break, even though that be three times the length of the entire body 
(X^emaeopodina Vmgwuma). 

In those genera like Cltwdla, where the second maxillae are often 
lacking, leaving the attachment bulla on the ventral surface of the 
thorax, we still find the rudiments of a pair of longitudinal muscles, 
which represent the original appendages. 


s^ment 
fused in 
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Siinllarly in those species in which the second maxillae are united 
throughout their entire length these longitudinal muscles remain sepa- 
rate and thus witness to the paired origin of the attachment organs. 

4. Musdea of the other appendages . — The mandibles and first max- 
illae are each supplied with the usual muscles. The one attached to 
the base of the mandible (rm, fig. 3) is a powerful retractor, which nc»t 
only draws the mandible back into the proboscis tube but also turns 
it sidewise, so that the toothed edge points vcntrally. There may bo 
either one or two muscles connected with the base of the fiist maxillae, 

but the amount of mo- 

t tion they produce is very 

slight. ITie maxillipeds 
are provided with the 
usual muscles found in 
such two-jointed ap- 
pendages, those design- 
ed for the flexion of the 
terminal claw being usu- 
ally very powerful. The 
muscles of the first and 
second antennae also 
produce but little mo- 
tion: those appendages 
are often very obscurely 
jointed and the muscu- 
lature then gives the 
most reliable informa- 
tion as to the number of 
joints. In some genera 
{BasanisteSj etc.) the 
second antennae are ex- 
ceptionally developed 

Fio. fl.--CnwmATOBr muscles of Achthibes amblofutw. ^ fumished with 
a, Anterior; m, hbdian; ]>, POiiTiBiOR. “ ...m 

the musculature neces- 
sary to enable them to function as oi^ans of prehension. The mouth 
tube is also fumished with muscles by means of which it can be 
directed and held against the skin of the host or withdrawn at 
pleasure. 

5. Special muades . — ^In addition to the muscles already enumerated 
there are others which serve specific purposes and which consequently 
deserve particular notice. The first of these may be termed the circu- 
latory muscles, since it is through their contraction and relaxation 
that the meager circulation in these parasites is maintaiued. Tliero 
are three pairs of them, an anterior pair in the third thorax segment, a 
median pair in the fourth segment, and a posterior pair in the fourth 
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and fifth Begments. The anterior pair (a, fig. 6) are short and cylin- 
drical and each originates in the groove aeparating the second and 
third thorax segments on the dorsal surface about half way from the 
lateral margin to the midline. It then runs diagonally inward and 
backward and is inserted in the side of the digestive tube, a little 
above the center. 

The median pair (m) are strongly flattened doiso-ventrally; each 
originates at the center of the lateral margin of the fourth segment, 
extends directly inward, and is inserted in the wall of the stomach; it 
is narrow at its origin but widens out greatly at its insertion. The 
posterior pair (p) are cylindrical again; each originates on the dorsal 



Fio. 7.— The male of Clavellisa cordata. an' and an", Antennal muscles; md, mandible * 
muscle; mx' and mx", majollary muscles; mxp, muscles of the maxiluped. 

wall of the genital segment, extends diagonally forward and inward, 
fuses with its fellow from the opposite side, and is inserted in the cen- 
ter of the dorsal wall of the intestine. The anterior and posterior 
pairs pull the digestiTe tube backward and forward, while the median 
pair puU it to the right or left. 

Another pair of special muscles may be called the ejaculatory 
muscles; they are situated on the dorsal surface of the semen recep- 
tacle in the genital segment (em, fig. 8). Each extends from the 
thickened margin of the external opening of the oviduct diagonally 
inwai'd and backward to the center of the dorsal surface of the sperm 
receptacle. A contraction of these musdes aids in forcing the eggs 
out into the external sacks, and may at the same time help to ^s- 
chaige the contents of the sperm receptacle. 

6, The muaculature of (he mdU . — ^In those males in which the 
cephalothorax and trunk are either in the same lino {Acklheres, etc.) 
01^' somewhat flexed without any fusion {Broehiella, etc.) the general 
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schemo of musculature is similar to that of the female. But where 
there is not only flexion but also complete fusion (Cla/oella, Clavellim, 
etc.) the musculature is entirely changed. We no longer find any 
dorsal and ventral body muscles, or any special rospiratoiy mustdes, 
but all the movements of the body ore accompUshod by means of 
niusfdes connected with the appendages. The male of CVivellisa 
may be taken as an example (fig. 7). The muscles of the left side 
only are given in the figure, and it is to be understood that each is 
duplicated on the right side. It will be noted that there are single 
muscle strands connected with the first and second antennae {an\ 
an'')t larger and more powerful single muscles connected with the 

first maxillae (mx') and the mandi- 
bles (/nd), while there are three 
stout muscles attached to each sec- 
ond maxilla (mx") and maxilliped 
(mxp). Each of those muscles is 
inserted in the base of the append- 
age to which it belongs and runs 
diagonally into the body to its 
origin, somewhere on the dorsal or 



Fig. 8.— DoBflia view of kjacuijitoey mu»- 
CI.B8 {em) AND arEttu receptacle (sr) or 
Achtheres ambloplitts. 


lateral walls. 

All the necessary motions in the 
male are accomplished by these ap- 


pendage muscles. In these pigmy males, therefore, the last vestige 
of segmentation, namely, the interrupted longitudinal muscle bonds, 
has completely disappeared. 


RESPIRATION. 


There is in this family nothing which resembles, or functions as, 
a respiratory organ ; there is not even the opening and closing of the 
anus and rectum (anal respiration) so prevalent among the free- 
swimming forms and in the Caligidae and Ergasilidao. 

In the female there are no oblique muscles attached to the sides of 
the rectum, and in the male there is no anal opening, so that such a 
method of respiration is impossible in both sexes. 

Apparently the only means of aerating the blood is through the 
body walls, which aie comparatively thin. J\irthermore the demands 
for aeration have been reduced to a minimum in these parasites, 
who have lost all freedom of motion, whose food is very easy to digest, 
and whose circulation is extremely crude. 

CIRCULATION. 


There is no heart nor any blood vessels in the Lemoeopodidae; 
there are not even any lacunae tlirough which the blood might flow* 
The body is virtually a bag, in the cavity of which are suspended the 
various organs, while the spaces around them are entirely free, and 
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every part is in direct communication with every other part. The 
blood moves about freely through these open spaces and a sort of 
circulation is accomplished by a rhythmic contraction of the throe 
pairs of special muscles already described (see p. 684). The muscles 
in each pair contract alternately and pull the intestine away from 
the midlino, now towaid the right side and now toward the left, or 
forwards and backwards. When the intestine is pulled to the right 
the blood on that side of the body is pushed precipitately forward into 
the head. At the same time on the left side of the body the blood 
streams backward from the head to fill up the space formerly occu- 
pied by the intestine. These motions are reversed when the intestine 
is pulled to the left, and this backward and forward streaming con- 
stitutes all the circulation. 

The strong peristaltic movements of the stomach and intestine 
help to push the blood along if it lies in contact with the wall of the 
digestive tract. We have used the term blood here, but of course 
it can bear that name only by courtesy. It is not really blood like 
that found in the Argulidao, Caligidae, and Chondracanthidae, but is 
simply the liquid which fills the body cavity. It has no corpuscles 
but may serve to distribute the oxygen absorbed through the body 
walls. 

In the male there is not even this apology for a circulation, and in 
all those which have been examined there has never been observed 
a streaming of the liquid contents of the body in any direction. The 
body of the male is reduced to such a small size that probably enough 
oxygen can bo obtained by direct absorption through the body waUs. 

• THE DIGESTIVE SYSTEM. 

In the present family this consists of a mouth, an esophagus, a 
stomach, and an intestine. The mouth-tube is turned forward and 
is the most anterior part of the body, with the mouth-opening at 
its tip. The structure of the mouth and the mode of filling it with 
blood have already been described (see p. 677). 

There are no glands connected with the mouth and the only use 
it serves is as a funnel to guide the blood into the esophagus, which 
is slender and thread-like and almost straight (fig. 122). 

It passes abruptly into the enlarged stomach, a thick sphincter 
muscle being found at the point of junction. Tliis latter is in the 
head and about on a level with the bases of the maxillipeds, oven in 
those genera {(Jlxivellaj ClavMiaa^ etc.) which have very long necks. 
In such genera most of the stomach, and by far the most important 
part, is located in the neck. The stomach passes so insensibly into 
the intestine that it is impossible to distinguish any point of separa- 
tion. Both stomach and intestine possess thick walls made up of 
an outer serous membrane, a median muscular layer, and an inner 


668 PAOOEMDtmB Ofi fES T^AftOl^AL MVBEXJM, vou 41 , 

glandiilar layer. The latter contains many modified cells, which are 
filled with a digestive fluid, and thus take the place of digestive 
glands. In the long-necked genera that portion of the stomach, 
if any, which enters the trunk is narrowed and flattened and so 
crowded by the reproductive organs that it functions only as an 
intestine. 

THE EXCRETORY SYSTEM. 

In the Lernaeopodidae the excretory system is made up of two pairs 
of glands. The maxillipedal pair are on the dorsal side of the body, 
beliind the bases of the maxillipeds. Each starts at thrm^ different 
centers, one median and two lateral, which increase in size and grad- 
ually fuse together. A spirally convoluted duct leads to the base of 
the maxilliped whore it opens to the surface. The maxillary pair are 
situated at the bases of the second maxillae; a straight duct leads from 
each gland outward and opens on the inner surface of the maxilla 
(fig. 141 ). 

In those genera {Clavella, Clmellisa, etc.) where the second maxillae 
have disappeared and the bulla is on the ventral sui-faco of the trunk, 
the maxillary glands have migrated into the trunk and can bo found 
on either side of the bulla. This is also the case in Naobranchia whore 
the second maxillae are present but are so modified that they can not 
contain the glands (p. 661 ). 

In many species also, of various genera, the second maxillae are so 
slender and their inner cavity is so filled with the lon^tudinal muscles 
that there is little room loft for the glands. In such spocios there is 
often a swelling on the outer surface of the maxilla near its base, and 
in this swelling is located the gland (fig. 221) . O5 the swelling may be 
on the side of the neck near the base of the second maxillae (fig. 109 .) 

THE NERVOUS SYSTEM. 

The nervous system* consists of a very largo infra-osophageal 
ganglion and an equally small supra-esophagoal ganglion (fig. 122). 
From the anterior end of the latter two pairs of nerves are given off, 
one of which goes to the first antennae and frontal margin, wliilo 
the other larger pair supply the second antennae and upper lip. 
From the posterior end a third pair of nerves run backward along 
the anterior walls of the stomach, the dorsal portion of the head, the 
frontal gland, and the maxillipedal gland. 

From the anterior end of the infra-esophageal gland a pair of nerves 
run forward to the base of the lower lip and send a branch to the 
mandibles. From the ventral surface of this ganglion a slender nerve 
goes to the first maxilla on either side, another to the second max- 
illa, and from the postero- ventral comer a larger nerve runs to the 
maxiUipod. Jtist in front of tliis last nerve a delicate nerve thread 

1 Good flgurei of the nervous system of both sexes were published In these Prooeedlnge— vol. 89, 
ptateai. 
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runs diagonally to the aides of the maxilli-pedal and maxillary glands. 
At tho posterior comer of the ganglion a slender nerve extends back- 
ward along the ventral walls of the stomach and close to its follow from 
the other side. These nerves show no ganglionic swellings and no 
ganglion cells. The nervous system is thus practically concentrated 
in the infra-esophagoal ganglion. 

THE REPRODUCTIVE ORGANS. 

Tho reproductive system in tho female consists of paired ovaries 
and oviducts, an unpaired sperm receptacle, and paired cement 
glands. In tlie male it consists of paired testes and va.sa deferentia, 
and paired spermatophore receptacles. 

Tho ovaritw and testes lie in what may be termed the small of tho 
back, between tlie stomach and tho dorsal body wall. From the 
posterior ends ai-o given off the oviducts and vasa deferentia which run 
around the stomach to tho ventral surface, and then backward to the 
openings in the sides of the genital segment. 

In both sexes these ducts become so convoluted and swollen at 
maturity that they fill the entire cavity on either side of the digestive 
trac'.t, which is flattened laterally into a mere slit. 

The sperm receptacle in tho female lies in tho posterior portion of 
tho trunk, sometimes dorsal and sometimes ventral to the intestine. 
In those genera {AcMheres, etc.) which have an abdomen the recep- 
tacle is dorsal and consists of a bag nearly twice as long as wide, placed 
transversely in the trunk and flattened dorso-ventrally. Each end 
of the bag is prolonged at tho anterior comer into a slender tube 
which mns outward to the oviduct and opens into tho latter just 
inside of its external opening; at the posterior comer into a canal, the 
vagina, which leads diagonally backward and inward to the posterior 
margin of the abdomen, where it opens to tho exterior alongside the 
midline. In those genera {OlaveUa, etc.) which have no abdomen the 
sperm receptacle is ventral to the intestine, is not as long as in Ach- 
ffkerea, and the vaginae are usually more or less fused. They mn back 
through the genital process and open at its tip, either closely side by 
side or, if fused, in one common opening. 

When the epermatophores are fastened by the male upon the 
abdomen or genital process of tho female their tubes enter these 
external openings (vulvae) . And the spermatozoa which they contain 
are discharged through the vulvae and vaginae into the receptacle. In 
the present family there is no crossing of the tubes of tho spermato- 
phores, as in the Caligidoe, but each spermatophore empties into the 
va£^a on its own side of the body (fig. 8, p. 586). Even in those 
genera where the vaginae are fused and have a comi))iP 94 ,jil^va the 
spermatophore tubes ore still uncrossed. 
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When once filled the sperm receptacle holds enough to fertilize all 
the eggs the female will ever lay. Whenever an egg is sufficiently 
matured it passes down the oviduct and out into the external cases. 
As it passes the opening of the sperm tube it is fertilized, and this 
individual fertilization is responsible for the remarkably small num- 
ber of eggs that fail to develop. The cement glands are very large 
and in AcMieres fill the entire sides of the thorax segments in front 
of the genital segment. Each is crescent-shaped, its outer convex 
surface fitting snugly inside the lateral body wall, while its inner 
surface is nearly straight. It consists of throe parts, separated by 
well-defined constrictions. The anterior, terminal portion (t) is about 
one-quarter of the entire length and is filled with a fine-grained matrix 

out of which is formed the cement 
substance. This is the real glan- 
dular portion whore secretion is 
carried on. The central half ( c) is 
a little broader than the terminal 
portion and is somewhat flattened 
dorso-ventrally; ite wall is trans- 
versely striated and must contain 
muscle fibers since it i.s more or less 
contractile. It is evidently used 
for the storage of the cement sub- 
stance until the eggs have fully 
ripened (fig. 9). 

The posterior basal portion (6) 
Biomtia. ft, dabai. roBiions; e, aanmi; forms the duct or tube through 

’ which the cement substance passes 

out into the oviduct. It has a sharp curve or bend on its inner 
margin around which the tube passes and which acts as a sort of 
valve to regulate the flow. ' The cement glands of all the other 
genera in which they have been observed are similar to those of 
AcMkeres. 

In the male the vasa deforentia lead around the side of the stomach 
to’ the ventral surface, swing back again to the dorsal surface, run 
diagonally backward to the center of the lateral surface, turn a little 
toward the dorsal surface, and finally pass diagonally backward to 
the opening on the ventral surface of the genital segment. The 
swollen anterior portion of these convolutions is a combination of 
cement gland and vas deferens, the fine-grained gland cells secreting 
the viscid substance which composes the covering of the spermato- 
phore. The posterior portion in the adult male is enlarged into a 
receptacle within which the spermatophores are gradually matured 
and filled with spermatozoa (compare fig. 198). 
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The complete life history of Achffieres amblopUtis has already l)een 
published.* 

Fasten has also given us an account ^ of the free swimming larva 
of Salmincola edwardsii. Some of those copopodid larvae, admirably 
mounted, were loaned to the present author for study and comparison, 
and have proved of great value. 

It only remains, therefore, to restate the life history very briefly^ 
and to compare the larvae of the two genera above named with those 
of OlfiveUaf the material for which is here presented for the first time. 
Inside the ovary are many long filaments, which are connected with 
the older oocytes and whose terminal cells develop successively one 
after the other. In ClaveUa undnaM (fig. 10) these filaments are 


given off dorsally and pass down vontrally into the convolutions of 


the oviduct, whore the end colls 
can be seen in various stages of 
development. These filaments 
ore longer and loss convoluted in 
ClaveUa and OlaveMisa (fig. 11) 
than in Achtheres or Naohranchia 
(fig. 12). They stain readily and 
in double-stained sections always 



show a dark purple color. A vi- 
telUne membrane is visible around 


FlO. 10.— Koo riLAllEKT AND DKVELOWNO EOO 
IN CLA VELLA VNCtNATA. 


iho ond cell, even before it separates from the filament. Inside 


of this membrane the entire substance of the egg is made up of yolk 
globules evenly distributed through a fine matrix pf protoplasm. Scat- 
tered about are numerous large vacuoles of different sizes, those nearest 
the periphery being usually the smallest. As the eggs pass down 
the oviduct they arc each fertilized at the opening of the sperm tube, 
and are covered with a layer of the cement substance before they 
pass out into the external sacks. In the latter they segment, and the 
larvae develop through the nauplius and motanaupHus stages before 
hatching. Segmentation is entirely superficial, the cytoplasm sepa- 
rating from the yolk, migrating to the surface and there forming 
blast^erm colls around nuclear centers. The yolk remaining inside 
the egg and afterwards inside the embryo serves to nourish the latter 
not only through the nauplius and metanauplius stages but also 
through the free swimming copepodid stage. Since neither the nau- 
pUus nor the metanauplius can escape from the egg, their unfolding is 
necessarily condensed. Usually the three nauplius appendages de- 
velop and serve their temporary function before the other appendages 


I Froo. V. 8. KM. Uuf., voL S«, p. 18t. 

* Report of the Commieeioners of Fisheriee of WiiooDsiD, 1911-12, p. 11. 
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appear. But here in the Lemaeopodidao the mouth parts and the 
first two pairs of swimming logs appear simultaneously with the 
nauplius appendages, and they all develop together. The early larval 
stages tiro thu«i so thoroughly fused as to become virtually one single 
period, and the peculiarities which characterize the different stages 

overlap one another, several some- 
times being j)rosent at the same time. 

Understanding such a fusion, there- 
fore, we may distinguish the following 
steps in development by dissecting 
some of the larvae out of their sur- 
rounding envelopes. 

Nauplius . — Body ovate, the larger 
end anterior; two pairs of appendages 
visible, corresponding to the first 
Fig. mAMENT AND DEVELOPING secoud antcimac 1 first pair one- 

EGO OK ClaVELLMA COEDATA. ... . . . 

jointed, uniramose, terminating m 
two plumose setae; second pair biramose, exopod five-jointed, each 
joint with a long plumose seta, endo|K)d two-jointed and termi- 
nated by two plumose setae; no balancers but the post^irior portion 
of the body differentiated into a free thorax and a broad spatulate 
abdomen, which is curled over ventrally beneath the thorax; no 
eye visible but the anterior part of the head occupied by an attach- 
ment filament which forms a simple loop, extending from 
the frontal margin to the center of the head; behind this 
may be seen the yolk granules and on either side are the 
muscles that later will move the swimming legs. 

Metanauplius . — Body so thick and stout as to be nearly 
spherical; first antennae three-jointed and tipped with 
two plumose setae; second pair with a five- jointed exopod, 
each joint with a plumose seta, and a two-jointed endopod, 
with two terminal setae and a stout claw at their base; 
upper lip elliptical, wider than long; mandible short, 
uniramose, and tipped with a single seta; first maxillae 
biramose at the tip, the outer ramus much shorter than 
the inner, and each armed with short spines; second 
maxillae stout, uniramose, three-jointed and terminated by a weak 
claw; maxillipeds also uniramose and three- jointed and terminated 
by a stouter claw. 

Each of the four swimming legs consists of a basal joint and two 
ono-jointed rami, armed with long plumose setae; the anal laminae 
are as large as the rami of the legs and carry long and unequal setae. 
The first actual molt takes place at the close of this metanauplius 
stage, and the escape from the egg is simultaneous with it. 



Fig. 12.— Ego 
FILAMENT 
AND EGG or 

Naobeak- 

CHU LXZAE. 

Figs, lo, il, 

AND 12 AEB 
MAQNiriBD 
ALIKE. 
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First eopepodid or free-svmiming stage , — Body elongated, flattened 
dorso-ventrally and made up of a cephalothorax, three free thorax 


segments, end a fused gen- 
ital segment and abdomen, 
carrying the anal laminae. 
The cephalothorax is a more 
iClavella) or less (AcA- 
tlieres and Salmiacola) com- 
plete fusion of the head and 
first thorax segment. In the 
latter genera the separation 
of the two is indicated by 
notches on the lateral mar- 
gins and by a dorsal groove; 
in the former genus these do 
not appear. The shape of 
this cephalothorax is ellipti- 
cal in Salmincolaf ovate in 
Clavellaf and elliptical or sub- 
qu adrilateral in Achtheres. A 
characteristic copepod eye is 
found at about the center of 
the cephalotliorax in ClaveUa 
and Salmincola, The eye in 
Achtheres is so rudimentary 
that it can not be seen except 
in sections. In the front of 
the hoed, close to the dorsal 
surface, lies the attachment 
filament wliich is characteris- 
tic of this family. It con- 
sists of a long cylindrical rod, 
enlarged at either end; the 
enlargement of the distal end 
is in the shape of a mushroom 
or umbrella, and is the part 
that stickB to the flesh of the 
host, and becomes the bulla 



FlO. 13.— COPEPODID LARVA. OF ClAVXLLA UNQ^NATA. 


or attadiment organ of the adult parasite. The cylindrical rod is 
folded in a single loop in 8(dmincola, coiled Uke a rope in Achfherea, 
and wound into a tight spiral in ClawSXa (fig. 13). 

The first thorax segment is two-thirds as large as the head, is fu^ 
with the latter, and tapers posteriorly, terminating in two large lobes 
which correspond to the posterior lobm of the carapace in theCaligidae. 
The second ( fi rst free) thorax segment is mudi larger than the seg- 


84848*~Proc.N.M.vol.47— 14 88 
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ments which follow it in AckAsrea and Salmincdla, but is the same 
size or a trifle narrower in CUweHa. The third and fourth segments 
are about the same size and length in all the genera, but their relative 
size compared with the cephalothorax or with the second segment 
varies greatly. In general they are very narrow in Achtheres and 
Salmincold and very wide in ClaveUa. The last segment is a fusion 
of the posterior portion of the thorax and the abdomen, and it cjuries 
the anal laminae, which are variously armed with setae in the diflerent 
genera. The first antennae are four-jointed and extend directly out- 
ward at right angles to the body axis in Sdlmincola and AchtJieres] 



in Cl a veil a they ap- 
parently have fewer 
joints and are turned 
backward along the 
sides of the carapace. 
The second antemiao 
are biramose, the exo- 
pod one -jointed and 
tipped with a single 
seta, the endopod two- 
jointed and ending in 
a powerful hooked 
claw. The mouth- 


tube projects downward and forward from between the bases of the 
second antennae. It is made up of an upper and under lip, the lat- 
ter grooved and fluted, overlapping the edges of the upper lip, and 
consisting of two halves, which are often not entirely fused. The 
mandibles are outside the base of the mouth-tube, one-jointed and 


tipped with short setae; the first maxillae are also uniramose but 
two-jointed and tipped with loiter setae; the second maxillae are 
stout, two-jointed, and tipped with a long and slender claw, bent 
into a half circle; the moxillipeds are also stout, three-jointed, and 
tipped with a stouter and straighter claw (fig. 14). Swimming legs 
biramose, the basal joints broad and laminate, and furnished with 
powerful muscles, the ranod small, one-jointed, and armed with long 
plumose setae (fig. 15). 


As soon as this copepodid larva escapes from the egg it begins an 
active search for a host. By means of its two pairs of s wimming 
it moves about actively in a more or less spiral path. ^ This 
movement is kept up for 24 to 48 hours, and then relaxes, the 
larva becoming so wearied that it can scarcely move at all. Conse- 
quently it must find a host witlun this time or perish; if it is fortu- 
nate enough to come in contact with the right kind of fish it fastens 
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itself at once to it. It is a general rule tliat every species of fisli has 
its own peculiar parasites, and hence the latter must have some means 
of selecting the right host. It is also true that tlie more fixed the 
parasite becomes and the less capable it is of moving about, ttie 
more exclusively is it confined to one species of fish. 

It is only the free-swimming forms like Arg^ilus and some of the 
Oaligidae tliat have a long list of hosts. Eyesight probably Inis very 
little to do with tlie selection of the particular host, especially in 
tlie present family, where tlie eyes are 
so rudimentary as to be practically 
useless. 

Fasten^s experiments with Salr 
mincoln edwardmiy together with re- 
peated observations by the present 
author, would indicate that the 
choice is made by some chemical 
means, smell or taste, or a combina- 
tion of tlie two. Actual attachment 
is accomplished by bringing the 
frontal margin, of tlie head in cxin- 
tact with tlie skin, fin, or gill of tlie 
host. The musliroom end of tiie at- 
tachment filament tlien sticks fast, 
and the filament is withdrawn from 
the head. In Saliniv4^la, according 
to Fasten, the larva remains a short 
time attached by tlie frontal filament; 
in the other genera such an attach- 
ment has not yet been observed. 

But in any case tins attachment 
lasts only a short time; the proximal rw. is.— Fnwr (upper) and second swm- 
end of the filament is grasped by the 
second maxillae and detached from 

the frontal margin of the head. The maxilla and filament are then 
thoroughly fused, and remain as the so-called arms or permanent 
attachment organs of the adults of this family of parasites. There is 
always an absorption of the filament, and there may be also an absorp- 
tion of the maxillae until all that is left of the original apparatus is 
tlie distal mushroom enlargement of the filament, the bulla, buried in 
the flesh of Uie host. Many species of OlavdJa show such a condition, 
the bulla being fastened directly to the ventral surface of the trimk. 
On the other hand, after the filament has been absorbed the arms 
sometimes lengthen until they may become two or three times tlie 
length of the entire body, as in Lenmeopodina. 

T]i0 male does not become permanently attached in tliia way, but 
retains his hold on the filament for a short time only and then lets 
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go and clings to the body of the female for the rest of his life. Sub- 
sequent to attachment the changes which take place in the copepod 
are chiefly concerned with the development of tlie reproductive 
organs. In tlie fixed female tlie legs, tlie segmentation of tile body, 
and frequently the anal laminae disappear. At the same time tlxo 
trxmk or so-caUed genital segment increases through the develop- 
ment of the convolutions of tlie oviducts and becomes relatively as 
well 08 actually much larger than before, and finally tlie external 
egg sacks are formed, which may be regarded as the completion of 
tlie life cycle. 

The male does not increase much in size, but remains a pygmy ; he 
usually loses the two pairs of swimming legs, but retains, in port 
at least, the body segmentation. The maturing of the sperm ato- 
phores and tlieir subsequent attachment to the genital process of 
the female marks the completion of his life cycle, and he does not 
probably live very long afterwards. 

SYSTEMATIC. 

Historical. — In the first edition (1735) of his Systeraa Naturae 
Linnaeus placed all the crustaceans among the wingless insects under 
three genera. It is very doubtful if any member of the present 
family was included in this first edition. But later in the second 
edition of the Fauna Suecica (1761) he described Lemaea salmonea, 
which is really a Lemaoopod and probably the oldest member of the 
family, and which he located among the moUusks. 

Having thus begun under the genus Lemaea, the present family 
was for a long time included with the Lernaeidae. On account of 
their degenerate form they were not placed with the Crustacea by 
any of the earlier zoologists. Lamarck, after locating them among 
the moUusks (1801) and the annelids (1800) went so far as to create 
a separate group to receive them (1812) which ho called the Epizoaria 
and placed between the worms and the insects. In his Handbuches 
der wirbelloscn Thiere (1816) he writes that ho bad found Lemoans 
which showed a transition from insects to worms so that the Epizoaria 
could be regarded only as a provisional or temporary class. 

Bose, also following Linnaeus, placed them among the moUusks 
(Historia Vermium, n. d.), but contended that they were closely 
related to the intestinal worms. Oken, in his Lehrbuch der Natur- 
geschichte (1815-16), included some of the Lemaeopodidae in two 
different places. First he placed among the worms (pp. 182-184), 
between Echinorhynchus and Hamularia, the genera PMtline, ScMs-- 
turuB, and Lemaea. Second as a separate group, the Armwtkrmer 
(pp. 367-359), between Asterias and Oordius, he placed not only 
Axirie, Ch/veUa, PervneTla, and Lemaea, but also Dichelesthium, CaligvA, 
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and Argulus, But wliile locating them thus wrongly, he at the same 
time pointed out their close relationship to the Entomostraca, and 
thus made a notable advance over his predecessors. De Blainville 
published in the Bulletin des Sciences, Paris, 1816, a new classification 
of the animal kingdom in which he placed the Lernaeopodidae with 
other copepod parasites, in a subclass Kpizoaires under the class 
Tetradecapods and the group Articulates. Later he made a special 
study of the Lernaeidae and gave (Journal de Physique, 1822) the first 
good account of their anatomy. He divided the family into a large 
number of new genera, which he arranged according to their morphol- 
ogy and the nearness with which they approached Caligus, The 
seventh of these was the new genus Lemaeopoda, the type of the present 
family. Latrcillo in Cuvier's Rdgne Animal keeps the Lernaeans 
among tlie intestinal worms even as late as 1830. 

He admits that other authors have claimed that these })ara8ites 
are crustacea, as is shown by the males, but he adds, ‘‘pour consacrer 
cotte opinion, il foudrait pouvoir r6trouver ces mMes" (vol. 3, p. 256). 

He introduces with Oken's ClaveUa the new genera Anchorella and 
BrachieXUif which belong to the Lernaeopodidae and are of course 
ascribed to Cuvier. In 1831 he published a Cours d'Entomoiogie 
in his own name wherein he described the Siphonostoma as an order 
of the section Edentata of the class Crustacea. He calls the second 
family of this order Lernaeiformes, but does not include in it any of 
the Lernaeidae, thus failing to recognize their relationship with the 
Siphonostomata and other crustacea. 

Desmarest, in his monograph of the crustacea (1825), after showing 
that the Lernaeidae belong with the Caligidae among the crustacea, 
finally places them under the Poecilopoda, an order of the subclass 
Entomostraca. Wiegmann, in his Grundriss der Zoologie (1823), 
was the first to give the Lernaeidae their proper position, partly 
agieeing with Blainville, partly with Desmarest, and partly with 
other German inyestigators like Nitzoch and Leuckart. He was fol- 
lowed by Nordmann (1832) and Burmeister (1833), who confirmed 
the position assigned to the Lernaeidae, and added many of the facts 
necessary to confirm their views. Nordmann' established the new 
genera Achtlieres, BasanieteSf and Trachdiastesj and described new 
species in several of the old genera. Burmeister at the close of his 
paper adds some general considerations in which he gives us the first 
division of the group Siphonostoma into five families. The second 
of these, the Lemaeoda, corresponded almost exactly with the modern 
family Lernaeopodidae, but included, beside the true Lemaeopod 
genera, OhondracaifdhiLs and Lemanthropus, 

Milne Edwards was thus furnished with a large amount of necessary 
data which enabled him in his great work, Histoire Naturelle des 
Crustacea (1840), to perfect the dassification of the parasitic cope* 
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pods in many particulars. He recognized two orders, the Siphonos- 
toma, including the Argulidae, the Caligidae, the Pandaridae, the 
Dichdestiidae, and the ErgasiUdae, and for the second order the 
Lemaeidae, including the Chondracanthidae, the new family, the 
Lomaeopodidae, and the Lernaeoceridae. 

The family was thus first introduced by Milne Edwards, and since 
that introduction the only changes in it have been the addition or 
removal of various genera. 

Family LERNAEOPODIDAE Milne Edwards. 

Family characters of female, —A fixed parasite; head usually sepa- 
rated from the thorax, often borne on a long nock; trunk usually 
unsegmented, with or without posterior processes; abdomen and anal 
laminae often lacking; first antennae smtill and with few joints; 
second antennae biramoso, flattened laterally, not prehensile; upper 
and under lips prolonged into a sucking tube fringed with hairs; 
mandibles toothed; first maxillae rudimentary, palplike; second 
maxillae modified into attachment organs, usually joined at the 
distal end and furnished with a bulla; maxillipeds of the usual pre- 
hensile form, tii)ped with claws; no swimming legs; egg strings large, 
multiseriate. 

Male, — A pigmy clinging to the body of the female but free to 
move about; head usually separated from the trunk, the latter more 
often segmented than in the female; anal laminae usually present; 
first maxillae similar to those of female; second maxillae and maxilli- 
peds large and powerful, and furnished with prehensile claws; first 
two pairs of swimming logs sometimes present in the adult (genus 
Achiheres), but degenerate and useless. 

BemarTcs, — The different investigators have adopted very different 
methods of classification in dealing with this family. Burmeister 
(1833) used the structure and position of the attachment organs 
(Haftorganen) as tlie basis of the first division, and the length and 
shape of the cophalothorax as the basis of the second division. Milne 
Edwards ( 1840) used the same basis for his first division, but for the 
second one he introduced the relative position of the second maxillae 
and maxillipeds.^ Baird (1860) used the structure and fusion of the 
second maxillae for his first and only division, which is really a 
generic one, since he included in the family simply the two genera 
Lemaeopoda and AnchoreUa* Heller ( 1866) based his first division 
on the presence or absence of maxillipeds, his second on the structure 
of the second maxillae, and his third on the form of the oephalo thorax. 
Qerataecker ( 1881) used the length and thickness of the cephalothorax 
for his first division, the separation or fusion of the neck and body for 
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the second diviBion, and the structure of the attachment organs for 
the third division. 

Since Gorstaocker there has been no serious attempt at a revision 
of the classification of this family, though valuable suggestions have 
been made by Neresheimer ( 1909) and others. 

The following scheme of classification is a combination of all these 
which have preceded it, with such additions as more recent investi- 
gations demand. The most important of these additions and the 
one thing which can give the present scheme any credit, if indeed it 
can claim such, is the use of the male. The males are less degenerate 
than the females and the only reason why they have not hitherto 
been employed by svstomatists has been the fact that so few of them 
have been known. Neaily every investigator has called attention 
to the desirability of the male as a basis of generic distinction. Some 
have plainly stated that the ultimate decision in ever}^ question of 
generic validity must rest with the male. Tliis being appreciated 
oven by those who lacked the facts necessary to use it, it follows that 
type distinctions among the males ought to possess superior value 
in distinguishing the genera. Accordingly, so far as has been pos- 
sible in the following classification, each genus presents a certain 
type of male, which is fully described and figured in the genus diag- 
nosis. To facilitate comparison these 1 7 male types are shown side 
by side in plates 25 to 28, the scale mark by the side of each repre- 
senting one-tenth of a millimeter. 

TABLE OF GENERA. 

1. Maxillipcdfl inside of second maxillae and the two close behind the mouth tube; 
cephalothorax neither narrowed nor flattened, in line witli the trunk or inclined 

forward. Lkbnaeopodinab, 2. 

1. Maxillipeds inside of second maxillae and the two removed a considerable dis- 
tance behind the mouth tube; cephalothorax tauch narrowed and flattened, 

inclined backward, or arched dorsally TuACHELiAaiiNAE, 5. 

1, Maxillipeds removed some distance behind the mouth lube, second maxillae an 
equal distance behind the maxillipeds; cephalothorax neither narrowed nor 
flattened, in line with the second maxillae and at right angles to the trunk 
axis Biuanklunab, 6. 

1. Maxillipeds close t.t> the mouth tube, second maxillae removed a considerable 

distance behind them; cephalothorax narrowed and wormlikg, in line with 
the trunk axis or inclined backward Olavfxunae, 7. 

2. Second maxUlao much longer than the cephalothorax; the latter always separated 

from the trunk by a well-defined groove and often by a sort of neck 3. 

2. Second maxillae stout and but little longer than the cephalothorax; the latter 

fusod with the l>ody, without any traces of separation or segmentation 4, 

3. No dorsal carapace on tho cephalotborax; a genital process but no anal laminae^ 

posterior processes, or abdomen; trunk stout and unsegmented. 

Salmincolaf now genus, p. 603. 
8. A partial dorsal carapace; no anal laminae or posterior processes, but a distinct 
abdomen, sometimes segmented; trunk also often partially segmented; male 
type A, pi. 25 Adukeret Nordmann, 1832, p. 617. 
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8, A distinct dorsal carapace; tecond and third thorax segments more or less differ- 
entiated; no genital process nor anal laminae; two posterior processes ventral to 

the egg strings; male type B, pi. 25 Lemaeopoda Blainville, 1822, p. 631. 

8. A distinct dorsal carapace; trunk unsegmented; no genital process nor anal 
laminae; two jwsterior processes dorsal to the egg Btrings; male type 7), pi. 25. 

Lemaeopodina, now genus, p. G39. 
4. Fused head and trunk covered with longitudinal rows of knobs or tubercles; male 

unknown Bazanistcs Nordmann, 1832, p. 643. 

4. Fused head and trunk smooth, without tubercles or knobs; male type pi. 28. 

Vanhenedenia Malm, 1860, ]>. 644. 

6. Oephalothorax distinctly separated from the trunk; second maxillae united at the 
tip and furnished •vsdth a bulla; male unknown. 

TracJteluuttea Nordmann, 1832, p. 644. 

6. Second maxillae shorter than the oephalothorax, three-quarters fused and with 
branching horns instead of a bulla; mouth tube deprc^ssed; male uiLkuowu. 

lirianella, new gtoms, p. 647. 

6. Second maxillae twice as long as the cophalo thorax, ent irely separate and with an 

ordinary bulla; mouth tube projecting prominently; male unknown. 

Thoimonella^ new genus, p. 649, 

7. Trunk, or second maxillae, or both, with deeply incised, fimbriate processes; 

cephalothorax in line with the tnink 8. 

7. No fimbriate processes on either the trunk or the second maxillae; cephalothorax 

inclined to the trunk 9. 

8. Cephalothorax short, thickset, and straight; anterior fimbriate processes on the 

second maxillae; iwsterior one^ on the posterior margin of tlio tnink; male 
type (7, pi. 26 Thysanote Krf<yer, 1863, p. 650. 

8. Cephalothorax long, slender, and curved; l>oth sots of processes entirely separate 

from the second maxillae and the posterior margin; male typo 11, pi. 26. 

ThysanoUlla, now genus, p. 651, 

9. Oephalothorax short and stout, in line with the tnink, the two separated by a 

istinct and very narrow neck; second maxillae entirely fused, with a bulla; 
no genital process, anal laminae, or |Kisterior processes; male unknown. 

Cauloxmim Cope, 1872, p. 665. 

9. Cephalothorax short and stout, flexed backward; second maxillae entirely sepa- 
rate, each ending in a clasping enlargement; no bulla, genital process, or anal 
laminae; two small posterior processes, dorsal; male type I, pi. 26. 

Charopinus Kr^yer, 1863, p. 652. 

9. Cephalothorax elongate and wormlike, curved or flexed at an angle with the 
trunk; second maxillae in the form of broad clasping muscle bands; no bulla, 
genital process, or posterior processes, but an unsegmented abdomen with anal 

laminae; male typo J, pi. 27 Naobranchia Hesse, 1863, p. 657. 

9. Cephalothorax elongate and wormlike, flexed at an angle with the trunk; second 

maxillae normal and furnished with a bulla 10. 

10. Second maxillae short and completely fused, often entirely lacking; a genital 
process, but no abdomen or anal laminae, and usually no posterior processes. 11. 

10. Second maxillae long and separate to their tips; a genital process and from two to 

six posterior processes, but no abdomen or anal laminae 12. 

11. Second antennae uniramose, turned down across the frontal margin; first maxillae 

bipartite; first antennae three-jointed ; male type M, pi. 27. 

Clavella Oken, 1816, p. 666. 

11. Second antennae biramose, turned down across the frontal margin, ventrsd ramus 
two-jointed; posterior processes sometimes present; first maxillae bipartite; first 
antennae four-jointed; male typo, K, pi. 27 ... . Clavellopiii, new genus, p. 686. 
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11. Second antennae biramoae, turned down acrose the irontal mar^n, ventral rainua 
unsegmented; first maxillae tripartite; first antennae threo-jointed; male type 
L, pi. 27 Clavellodes^ now genus, p. 689. 

11. Second antennae biramose, projecting forward, ventral ramus unsogmentod; first 

antennae very large, four-jointed, projecting forward and often armed with largo 
spines; first maxillae bipartite; male type E, pi. 26. ClavelUsa^ now genus, p. 693. 

12. No posterior processes; no dorsal carapace; both rami of second antennae uuseg- 

niontod; male type P, pi. 28 Euhrachiellxi, now genus, p. 716, 

12. Two or four posterior processes; a distinct dorsal carapace; exopod of second 
antennae two-jointed 13. 

12. Six or eight posterior processes; no genital process; cephalothorax flexed forward, 

not backward 14. 

13. Cephalothorax separated from the trunk by a distinct groove; first maxillae bipar- 

tite; second maxillae with fingerlike processes or with a club-shaped bulla; 
male type O, pi. 28 Parabrachiella, new genus, p. 713. 

13. No groove between tho cephalothorax and trunk; first maxillae tripartite; second 

maxillae without processes or with an ordinary button-shaped bulla; male typo 
C, pi. 25 lirarJiklla Cuvier, 1830, p. 698. 

14. No dorsal carapace; exopod of socond auteiuiae two-join tod; socond maxillae sepa- 

rate t() their tips; first maxillae bipartite, palp with two spines; male type 

F, pi. 26 Epibractiielh, now genus, p; 715. 

14. A distinct dorsal carapaco; both rami of second antennae unsogmonted; second 
maxillae completely fused; first maxillae tripartite, no palp; male type R, 
pi. 28 Prohrachiellat new genus, p. 716. 

Synonyms. — ^The mouth parts being difficult to discern while tho 
swimming legs are entirely lacking, the old investigators were com- 
pelled to depend largely upon the general form, the external appear- 
ance, and tho egg strings. These features are changeable enough at 
their best, but when wo reflect that practically every specimen 
described by those investigators had been preserved in strong alcohol 
we wonder that they located so many of them correctly. The alcohol 
warps and distorts the soft and unresisting tissues, wrinkles the 
skin, changas or bleaches out the color, and shrinks the bodies. In 
view of these facts it is not surprising that the same animal in three 
or four different kinds of preservation has served as the type of as 
many distinct species or even genera. In consequence there are very 
few of the genera wliich do not have at least one synonym, while some 
of them have as many as four. The following is a list of the synonyms 
as at present recognized: 

Pedieulus . — ^Baird in his British Entomostraca says: ^‘the first 
notice taken of any species appertaining to the genus [Lemaeopoda] 
was by Oisler in 1751, who, in the twelfth volume of the ^Acta Suecica,^ 
describes and figures a species of Lemea foxmd by him on the salmon, 
and which he called ^Pediculua adlmonis or Lax4u8en'*\ There ^ 
no twelfth volume, 1761, of the Acta Suecica, but in vol, 12, 176i, 
of Kongl. Svensk^ Vetenskaps Academiens Handlingar, p. 185, Nils 
Gissler described^'^ Lax-lusen,” but did not mention Pediculua. Hence 
the name must be dropped, especially as it was afterwards used by 
Linnaeus for a genus of Epizoa. 
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ScMsturua . — ^This name wbb applied by Kudolphi in 1809 to a genus 
of worms, and by Oken in 1815 to a single species of tbe genus Cla- 
vdla. In this latter use it becomes a synonym. 

Ent(ynioda , — Applied by Lamarck in 1818 to ihegmusLernaeopoda; 
but as the type or first species named by Lamarck under his now 
genus was E, comuta^ which belongs to the genus Chondmcunthus, 
established in 1811, it is evident that the name can not be used for 
a Lemaeopod. 

AruihoreMa , — Proposed by Cuvier in 1830 for a single Lernaean 
which he wished to establish as a new genus, and afterwards applied 
by other authors to the entire genus ClameUaj excluding the latter 
name. But the name Clavdla had been published by Oken in 1815 
and hence Anchordla is either a distinct genus or becomes a syno- 
nym (see p. 667). 

Lernaeomyz(m—'Pvoi^s(iA by BlainviUe in 1822 for this same genus 
Clavdla^ but the latter had seven years' precedence. 

Hessia . — In 1870 Edouard van Beneden published a paper ’ en- 
titled ** Developpement des genres AnchoreUo j LerTiaeopoday BracMellay 
et HessiaJ^ 

No description of this last-mentioned genus is given, nor any 
figures except of the e^s and one larval stage. Beneden says of 
it that it approaches on the one side AnchoreUa, which it resembles 
in all the phenomena of development, while on the other hand it is 
like certain of theChondracanthidae in its external appearance; that 
it is a very common parasite along the coast of Brittany in the gill 
cavity of Trigla lineata. It may be the same species that Richiardi 
afterwards designated as ATichordla carusL But he also has given 
us no description or figures; hence both designations become mere 
names until something further is known about them. 

Cestopoda . — Kurz in his admirable paper on the Lernaeopodidae 
(1877) described and figured a new genus and species which he des- 
ignated as Cestopoda ampUctens. But 14 years before Hesse had 
described a new genus and species which he called Na^hfurichia cygnv- 
fomiia. The two genera are identical, although the species are dis- 
tinct, and hence Kurz's name must become a synonym of that given 
by Hesse.^ 

Stylophorus . — In 1878 Hesse published the description and figures 
of another new genus and species which he called StylopTiorus liippo^ 
cephalus. But on examination this proves to be the same gentis that 
Kr0yer had designated as Charopinus in 1863. Hence Hesse's name 
must become a synonym of Kr0yer's. 

Thynnicolc ,^ — Miculicich in 1904 described what he thought to be 
a new genus and species under the name Thynnicola zieglerif but which 

> BtiU. Aoad. Boy. Belgique, ear. 3, v<a. 33, p. 328. 

•Anualei dee Sdeuoee Naturtllee, eer. 4, Vol. 30, p. 101, pi. I. 
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proved to be the same that Cuvier had named Brachidla ihynni. 
The former thus becomes a synonym of the latter name. 

LBJRNABJOPOrmVAHJ. new aubfkmlly. 

Subfamily characters of Female. — Cephalothorax shorter than the 
arms, and in lino with the body or bent forward at an angle; trunk 
plump, sometimes with, sometimes without, posterior processes, but 
often showing more or less distinct segmentation; a genital process in 
some genera but no anal laminae; second maxillae outside of maxilli- 
pods and the two close behind the base of the mouth tube; the 
maxillae united only at the tips, sometimes entirely separate; bulla, 
when present, of the ordinary type; egg strings usually short and 
plump. 

Male. — Cephalothorax separated by a well-marked groove from the 
body, which is often segmented; anal laminae present and usually 
directed backward ; second antennae biramose and armed with a daw. 

SALMINCOLA, new genus. 

Generic Characters of Female. — Cephalothorax short, stout, and 
inclined at an angle to the body axis; separated from the trunk by 
a groove, but with no definite waist; no dorsal carapace; trunk short 
and stout, often flattened dorso-ventrally, with no signs of seg- 
mentation; no abdomen, anal laminae, or posterior processes; a smt^ 
transparent genital process is present in the young female and often 
in the adult. First antennae indistinctly three-jointed, usually 
showing no segmentation; second antennae biramose, both rami one- 
jointed, the endopod larger than the exopod ; first maxillae tipped with 
three spines and without a palp; second maxillae short and stout, 
joined at the tip by a button or mushroom-shaped bulla, often 
joined also at the base around the back of the thorax, forming a pair 
of “shoulders;" moxillipeds with a stout basal joint and a slender 
terminal claw; egg strings usually long and slender, eggs small and 
numerous. 

Generic characters of male. — Size small (0.50 mm.) ; cephalothorax 
about the same length as the trunk, the two bent into the form of a 
semicircle; no dorsal carapace; trunk a little stouter than the ceph- 
alothorax and indistinctly segmented, with a pair of short anal 
laminae curved dorsally; no abdomen; first antennae three-jomted; 
second antennae biramose, the exopod (ventral ramus) uncinate; 
second maxillae and maxillipeds each three-jointed, attached to the 
concave margin of the semicircle at the center, their tips readiing 
tiie same level as the tips of the antennae and the aned laminae; 
maxillipeds stouter than the second nuudUae and attached inside 
the bases of the latter. 
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Type. — Sidmincola 8(dm4>nea{Lernaea salmonea Gissler). 

(Salmiv^hf Salmo, the host family and incola, a dweller.) 

RemarJcs . — Tliia new genus differs from Lemaeopoda in th(3 absence 
of a dorsal carapace on the cephalothorax, in the fact that the first 
thorax segments are not differentiated, in the absence of posterior 
processes and a palp on the first maxiUae, and in the presence of a 
genital process. From Lemaeopodina it may be distinguished by the 
absence of a dorsal carapace, posterior processes, and the palp on the 
first maxillae, by the presence of a genit^ process, and by the structure 
of the maxillipeds. 

From Acktheres it may be separated by the configuration of the 
top of the head (see figs. 19 and 69), by the absence of a nock and 
abdomen, by the presence of a genital process, and by the form of the 
second antennae, which are folded across the front of the head in 
Acktheres, but are carrier! straight forward in Salmincola. 

The only male of the genus thus far discovered is that of edvxinhii 
which has recently been described and figured by Fasten. ‘ 

It shows a much closer relationship to Achtkeres than to Lernae- 
opoda, but may be distinguished by its smaller size, by the curvature 
of the cephalothorax and trunk, and by the structure of the second 
antennae. 

TABlvE OF SPECIES. 

1. Body two or three times aw long as the cephalothorax and much wider, flattened 

doreO'Vetitrally and not inflated 2. 

] . Body and <x^phalothorax of about the same length, trunk \vider and oonsidorably 
inflated, sometimes spherical; arms much shorter than the trunk and with a 
petioledbuUa 7. 

2. Cephalothorax as wide or wider than long and nearly in line with the trunk 3. 

2. Cephalothorax much longer than wide and at right angles to the tnink axis 6. 

3. Arms straight and considerably longer than the trunk 4. 

3. Arms more or less curved and shorter than the trunk. 6. 

4. Bulla funnel-shaped; two chitinoua aj)pendagea between the bases of the first 

maxillae alpiiui (Olsson), 1877. 

4. Bulla mushroom-shaped; body much flattened, thinner posteriorly than anter- 
iorly califorriieTUM (Dana), 1852, p. 606. 

4. Bulla orbicular with a long petiole; maxillipeds laige and stout, without accessory 
spines corptonu (Kr^yor), 1837, p. 606. 

6. Bulla scoop-shaped, with its concave ventral surface applied to the outside of the 
gill filament; maxillipeds with accessory peg on ventral surface of basal 
joint aalmonea (Giseder), 1761, p. 607. 

6. Bulla pear-shaped ; maxillipeds with a minute tooth on the inner margin of terminal 
joint coregoTiorum (Kessler), 1868. 

6. Bulla mushroom'ehaped and petioled, arms longer than the trunk; maxillipeds 
plainly visible, with a huge papiUa on the basal joint 

aiBcowet (Smith), 1874, p. 608. 

6. Bulla muriiroomndiaped and petioled; arms longer than the trunk and covered 
with a ** vagina;** maxillipeds concealed between the arms and without 
papilla© Zotos (Olsson), 1877. 


^ BtoL BoU., Fot. 37, p. pU. 1*3. 
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6. Bulla globular and Boaaile; arms much shorter than trunk; maxillipeds plainly 
visible, very laige, destitute of claws; trunk contracted anteriorly into a 
neck mofocwoe (Olseon), 1877. 

6. Bulla spherical and seseule; arms longer than trunk; maxillipeds plainly visible, 

slender, bearing claws; trunk epool-sha{>ed and much elongated. 

extenaa (Kessler), 1868. 

7. Dorsal outline of head elongate with concave sides; maxillipeds with acoesaory 

spines on basal or tenniiml joints, or both 8. 

7. Dorsal outline of head broa<lly ovate with convex sides; maxillipeds without 

accessory spines and often without claws 10. 

8. Bulla mushroom-ehaf>ed with enlarging pedicel; maxillipeds plainly viable, but 

only reaching the base of the mouth tube; first maxillae with palp. 

edwardsii (Olsson), 1869, p. 609. 

8. Bulla conical with enlarging pedicel; maxillipeds visible and re.aching antoior 
margin of head; first maxillae witliout a palp and with 2 setae. 

oq-iiassa, new species, p. 611. 

8. First maxillae without a palp but witli 3 terminal setae; maxillipeds of varying 

lengths 9. 

9. Bulla mushroom-shaped with tw-o distinct pedicels; maxillipeds wholly \’i8ible, 

with a large spine on tlxe basal joint; egg tubes widely separated at their base, 

hicauliculata (Wilson), 1908, p. dl2. 

9. Bulla mushroom-shaped, only one pedicel; maxillipeds partly hidden; no spine 
on basal joint; egg tubes close together at their base. 

/alculata (Wilson), 1908, p. 613. 
9. Bulla club-shaped, five times as long as wide; maxillipeds completely hidden 
between the arms; the latter short and much swollen. 

thymalli (Kessler), 1868, p. (>13. 

10. No terminal claws on maxillipeds; egg tubes turned forward and curled against 
the trunk; diameter of bulla much greater than that of the arms 11. 

10. Small terminal claws present on maxillipeds; egg tubes long and slender and in 

normal |H)ftition ; diameter of bulla about the same as that of tlm arms 12. 

11. FirstanUmnao two-jointed ; exopod of sei’ond pair a segmented papilla; first maxillae 

short and HU)ut; toothed edge of mandible conUuuous and uninterrupted. 

inermU (Wilson), 1911, p. 614. 

11. First ankmnao unsegmented; exopod of second pair a claw; first maxilla© long and 

slender; hx^thed edge of mandible with a wide gap near the center. 

extuw4’8ccns (Gadd), 1901. 

12. CephaloUiorax in line with trunk; basal joint of maxillipcsd very slender; exopod 

of second antenna distinctly jointed; no accessory spine on maxillipeds. 

arcluri (Miers), 1877. 

12. CepbaloUiorax at an obtuse angle with trunk; basal joint of maxillipeds stout and 
armed with accessory spine; oxopod of second antenna not jointed. 

heani (Wilsgn), 1908, p. 616. 

12. CephaloUiorax at tight angles to trunk; bases of arms forming a pronounced hump 
across back of head; terminal claw of maxillipeds large. 

gibber (Wilson), 1908, p. 616. 
12. Cephalothorax at right angles to trunk; no pronounced hump; no claw on maxil- 
lipeds. i carpenteri (Packard), 1874, p. 616. 

8ALBC1NCOLA CALXFOStirXBIfSIS (Dms). 

Letnaebpoda ealifomienaia Dana, 1852, p. 1379, pi. 06, figs, la and 16. 

Plate 29, figs. 16 and 17. 

Heat and record of specimens . — Several females were taken from 
the body of a salmon (Oncorhynchus) in the E^lamath River, Cttli- 
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fornia^ by the Wilkes Exploring Expedition. Four fenialos wore 
collected by Dr. B. W. Evermann from the gills of OncorTiynchus 
n^rAra at the inlet of Big Payette Lake^ Idaho, September 27, 1S94. 
These wore identified by Q. G. Gurley, and from them he obtained the 
measurements given below. Unfortunately none of those speci- 
mens appear in the United States National Museum collection.^ 
Specific characters of female , — Cophalothorax in lino with the trunk 
axis, triangular in outline, one-third the length of the trunk, nearly 
twice as wide as long, with rounded corners. Trunk elliptical, at 
the center nearly twice as broad as the head, drawn to a rounded 
point posteriorly between the egg strings. In lateral view both tho 
head and the trunk are flattened into a continuous straight line on 
the ventral surface, but very convex dorsally. The trunk is thickest 
anteriorly and the cephalothoraX posteriorly, and each tapers rapidly 
toward the opposite extremity. Egg strings slender, cylindrical, 
and one-half longer than the trunk; eggs in 8 or 10 longitudinal rows, 
about 30 in a row. Second maxillae short and stout and much 
wrinkled, joined to the bulla by a long and slender pedicel; bulla 
mushroom-shaped, its diameter considerably greater than that of tho 
maxillae themselves ; maxillipeds short and slender, 

Male . — U nknown . 

Color (preserved material) , a xiniform grayish white. Total length, 
3.5 mm.; breadth, 2.8 mm.; length of arms, 2.72 mm.; length of 
bulla pedicel, 0.95 mm.; length of egg strings, 4.30 mm. 

(calif omiensisy from the locality in which it was found). 
Retmrks , — In support of his identification Gurley notes the fact 
that Oncorhynchus nerJeaj from which Doctor Evermann obtained his 
specimens, is tho species which occurs in the Klamath River, whore 
Dana’s types were found. The species seems to be a valid one, 
although there are no specimens of it now available. For this reason 
and because Dana’s figures are not readily accessible they are repro- 
duced here (pi. 29, figs. 16 and 17) somewhat enlarged, but other- 
wise just as he published them. 

BALMINCOLA CAKPlOmS 

Lemaeopoda carpionis Kb0ybb, 1837, p. 268, pi. 2, fig. 6. 

RemarTca. — Kr^yer distinguished this species from aatmonea as 
follows, a distinction which Bassett-Smith and others have tried to 
set aside. 

SalwxrMUy hcfid small, leai than a fourth the lexigth of the animal, subtiiangular, of 
tho same length and width, directed straight forward or a little backward. Arms 
elongate, eq ualin g or exceeding the Imigtb of the trunk and win-lriTig an obtuse angle 
with it; bulla recumbent, depreesed, oval, yellow, subcartilaginous, and without a 
pedicel. External egg sacks short, slender, almost filiform, with two transverse series 
of eggs at the most. 

J Eii^t fomalQB have since been taken from the same host and localitr, they have received Cat. No. 
48M3, X7.S.N.IC., and wlU be more IttUj deiorlhed lat«r. 



NO, 2063, NORTH AMERICAN PARASITIC COPEPODS-^WILSON. 


607 


CarpicmiSj head large, more than a fourth the length of the animal, ovate, mtich 
longer than wide, making with the trunk a right angle or one a little acute. Arms 
shorter than the trunk, often pressed against the surface of the underlying segment; 
bulla large, orbicular, very convex, black, homy, with an elongate and slender ped- 
icel. External egg sacks of medium size with three or fo\ir transverse rows of eggs. 

In Kr0yer^s figures there are also decided differences in the struc- 
ture of the maxillii>eds and second antennae, wliich make liis specific 
distinction a valid one, and accordingly the two species have both 
been placed in the now genus Salmincola. 

SALMINCOLA SAtMONBA (OlMtor). 

Plato 29, figs. 18 to 22. 

lAtx-lusen^ Lemaea salmoma Gisblbr,' 1751, p. 185, pi. 6, figs. 1-5. 

LemamBalrrumm TaNNARUs, 17C1, p. 509, No. 2102. 

SchUtums salrmnms Oken, 1816, p. 183. 

Entomoda Malmonea Lamarck, 1818, p. 686. 

Lemaeopoda salmonea Blainvillb, 1822, p. 443. 

Host and record of specimens , — ^Three females witlx egg strings from 
the gills of a salmon at Bamffshire, England, were obtained by ex- 
change from Canon A. M. Norman, and are numbered 8339, U.S.N.M. 

A second lot of six females was obtained by R. Hitchcock from 
the gills of salmon in England and is numbered 39608, U.S.N.M. 

Specific characters of female , — Cephalothorax short and stocky, 
three-lobed in dorsal view, being enlarged posteriorly through the 
bases of the second maxillae; separated from tlie trunk by a distinct 
groove; no dorsal carapace. Trunk a flattened ovoid or pyriform, 
narrowed anteriorly into a short neck, considerably enlarged and 
often somewhat tliree-lobed posteriorly, with a minute genital process 
at tlie center of the median lobe; no abdomen, anal laminae, or pos- 
terior processes. 

First antennae short and tipped with a minute spine; no external 
indication of segmentation. Second antennae biramose; exopod 
longer and larger than the endopod and tipped with a large curved 
spine and two or three smaller ones; both rami one-jointod. 

First maxillae slender and tipped with three small jointed setae, 
no palp; second maxillae, including the bulla, the same length as, or 
sli^^tly shorter than, the entire body, joined at the tip to a large 
ovate bulla, sometimes by a single pedicel, sometimes by two dis- 
tinct pedicels. Bulla as wide as both maxillae together, concave 
vontrally, convex dorsally, thickened and projecting back of the 
pedicel along the pro^dmal margin. This bulla is turned down so 
that its long axis is parallel with that of the maxillae and its concave 
ventral surface is applied to the outside of the gill filament, instead 
of being buried in its tissue. 

MaxaUipeds with a stout basal joint and a short, slender, curved 
claw; the latter with an accessory spine near the center of its iimer 

> gongl. Bvroikm V«tmikap» A o z dem l a im Handllngar, vol. 12. 
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margin; the former with a short and stout spine or peg on its ventral 
surface near the base of the tonninal claw. This spine is not in line 
with the terminal claw but the latter shuts past it dorsally. 

Male, — ^Unknown. Color a uniform yellowish- white; bulla bluish 
or light purple. Total length (without egg strings) 7 to 8 mm.; 
breadth, 3 mm.; length of arms, 5 mm,; of bulla, 1.5 mm.; of egg 
strings, 6 mm. 

(sahnoneay of or pertaining to salmon). 

Remarks, — ^This species has been described by so many authom 
that very little is loft to be added. Attention, however, is called 
to the fact that the median projection at the posterior end of the 
body is not an abdomen but a genital process like that in CUwella, 
Also the wo apical knobs mentioned by some authors arc really 
spermatophores (see fig. 22). The bulla is very peculiar in its appli- 
cation to the gill filament, as well as in its shape and orientation. 
The peculiar pattern of the dorsal surface of the head is a good char- 
acteristic of the species, and this with the bulla affords a ready 
means of identification. Those points, together with the peg on the 
maxillipe4s, are the chief reasons for presenting the figures here given. 

• SALMINCOLA SISCOWBT (Smith). 

Plate 30, figs. 23 to 29. 

Lemaeopoda siscoivet Smith, 1874, p. pi. 3, figs. 15-16. 

Host and record of specimens, — Seven adult females with egg 
strings were taken from the gills of Oristivomer namaycush siscowet 
at Outer Island, Lake Superior, by J. W. Milner. They arc num- 
bered 39597, U.S.N.M. and are labeled in Professor Smith's hand- 
writing Lemaeopoda siscowet Smith, Cqtypes.'' 

Spedjic characters of female, — Cephalothorax ovate, flattened dorso- 
ventrally, coming to a rather sharp point anteriorly, and thickened 
posteriorly through the bases of the arms so that it overhangs con- 
siderably the trunk, from which it is separated by a very distinct 
groove. Dorsally the cephalothorax is strongly arched, while ven- 
trally the largo maxillipeds stand out prominently, like an under jaw. 
Trunk pear-shaped, considerably -narrowed anteriorly, but not form- 
ing a distinct neck; only a little longer than wide, with obscure seg- 
mentation grooves on the ventral surface; strongly arched dorsally 
and truncated posteriorly, but ventrally extending a little back of 
the bases of the egg strings. 

The latter are cylindrical and as long as the entire body or longer; 
eggs in 6 or 7 longitudinal rows, much twisted, about 30 eggs in 
each row. 

First antennae of medium length and tipped with 2 or 3 minute 
spines, but very obsctirely segmented; second pair biramose, the 
exopod one-jointed, longer than the endopod, enlarged a little at 
the tip and armed with a few straggling spines; the endopod two-* 
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jointed, the basal joint swollen into a large ventral knob armed with 
spines and similar to the one in Scdmincola edwardsii (p. 610); the 
terminal joint narrow and palplike and tipped with a single fleshy 
point on the margin next to the exopod. There is also a knob on 
the outer surface of the basal joint, close to the base of the endopod 
which projects strongly and is armed with, ctirved spines. Mandible 
stout, broadened toward the base and curved, armed with four large 
distal teeth, which are curved and bluntly pointed, and one small, 
sharp proximal tooth. First maxillae shoH> and slender, tipped with 
two conical spines and without a palp; second maxillae as long as, 
or even considerably longer than, the trunk, slender, nearly straight, 
and a trifle enlargc’id at the tips. Bulla mushroom-shaped, its diam- 
eter almost three times that of either arm, its pedicel long, largo, 
and inflated at the distal end. MaxUlipeds of medium size, the ter- 
minal joint curved and tipped with a short curved claw and an 
inner minute spine; the basal joint with a large papilla on its ven- 
tral surface, which is terminated by two small papillae, each bearing 
a spine which seems to be retractile. 

Ck)lor (preserved material) a uniform yellowish-white. 

Total length (excluding egg strings), 7 mm. Length of cephalo- 
thorax, 2.8 mm.; of trunk, 4.2 mm.; of second maxillae (including 
bulla), 8 mm.; of egg strings, 7 mm. Width of trunk, 2.8 mm. 

(siscowet, Indian name of host), 

Male. — Unknown. 

Remarks. — This species was described and figured by Smith in 1874 
and has not since been seen by any investigator. Fortunately, some 
of Smith’s original specimens have been preserved in the United States 
National Museum, and from them the present description and figures 
have been taken. There is practically little to add to Smith’s excel- 
lent description, but the second antennae and first maxillae are here 
figured, both of which present specific characters. These, with the 
peculiar outUno of the top of the head, and the equally peculiar 
papilla on the maxillipeds, distinguish this species fmxa all others. 

SALMmCOXJk BDWARDSn (OtaMi). 

Plate 30» figs. 30 to 86. 

Lemaeopoih $dlmonea Mayor, 1824, p. 24. 

Ba$ani$te8 satmonea Milns Edwards, 1840, p. 609, pi. 41, fig. 3. 

Lemaeopoda edwardsii Olssom, 1869, p. 36 .— Wright, 1882, p. 246, pi. 1, figs. 1-11. 
Lernaeopoda/onHndlU Smith, 1874, p. 663, pi. 3, figs. 12-14. 

Host amd record of speomens. — Twenty-five adult females were ob- 
tained from the of brook trout, SaMinus fontinaliSf at the 
State hatchery at Wild Rose, Wisconsin, and have received the 
number 43574, U.S.NJM. A second lot of ten females were taken 
from the gills of the same host at Oaledonia, New York, and are 
84848*— Proc.N.M.vol.47— 14 89 
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numbered 39587, U.S.NJd. Tbree females were taken from brook 
toout at Sleepy Creek, Houghton, Michigan, Aug. 30, 1905, hy 
T. T. Hankinaiy, and are numbered 43577, tJ.S.NJd. There are two 
females probably belonging to this species, which are labeled "Lake 
Superior. U. S. Lake Surv^. S. I. Smith, 1871,” but the speci- 
mens are so shriveled in the alcohol as to make the identification 
uncertain. 

Smith also described as a new species {Lemaeopoda fonlinalia) 
specimens found upon brook trout at Norway, Maine, in A. B. 
Crockett’s hatchery, which are undoubtedly the same as the present 
species. 

Gurley in his manuscript reports a number of specimens from brook 
trout in the ponds of the U. S. Fish Commission Station, Northville, 
Michigan, which he collected April 26, 1894, during a severe epidemic 
which killed many of the fish. Specimens were also sent to the 
United States National Museum May 16, 1911, from trout in a small 
brook at South St. Paul, Minnesota, by Marshall E. Humphrey, of the 
Eannickinio Fisherman’s Association. These were identified by the 
present author and returned to Mr. Humphrey. 

Specific characters of female . — Cephalothorax inclined at an angle 
of about 45° to the trunk axis, elongate-triangulate, broadest across 
the posterior margin, narrowing to a rounded point anteriorly, two- 
thirds as long as the trunk, and separated from it by a well-defined 
groove and by the ridge formed by the bases of the second maxillae. 
Trunk pear-^aped, narrowed anteriorly where it joins tbe cephalo- 
thorax, but without a definite neck; flattened on the ventral surface, 
strongly convex dorsally; no anal laminae or posterior processes, but 
in all the younger and in some of the adult specimens there is a small 
genital process. Egg strings short and stout, rarely longer than the 
trunk; eggs of good size, arranged in 4 or 5 longitudinal rows, from 
12 to 15 eggs in each row. First antennae short, nearly the same 
diameter throughout, tipped with two or three minute spines and 
showing no traces of segmentation. Second antennae biramose, the 
exopod rounded and unsegmented, covered on the outer, and a part 
of the terminal, margin with short spines curved inward; the endopod 
two-jointed, the bas^ joint swollen on its ventral and lateral margins 
into a rounded knob covered with short curved spines, the terminal 
joint much narrower than the basal, palp-like, and terminating in two 
fleshy points. Mandibles relatively short and stout, the distal third 
armed with 5 or 6 curved teeth without any secondary teeth. First 
maxillae short and rather stout, terminating in one (Wii^^t) or two 
curved spines, the palp flask-shaped, shorter than the maxilla, and 
terminating in one or two (Wright) curved spines. Second m axillae 
(excluding the bulla) about the same length as the fused lamnk, the 
same diameter throu^out, and extendi^ arotmd the back of the 



NO. 20«3. VORTH AMERICAN PARASITIC COPEPODB-^WILSON . 611 

head to form a thick collar or ridge. Bulla mushroomnshaped, one- 
third as long and nearly twice the diameter of the maxUlae, with a 
conical pedicel. None of these specimens showed the bilateral char- 
acter spoken of by Wright (1882, p. 248). Maxillipeds three-jointed, 
the two basal joints considerably swollen, the terminal joints tapering 
strongly, the daw nainute and curved. 

Color (preserved material) a uniform grayish-white. 

Total length (without egg strings), 4.35 mm. Length of trunk, 
2.5 mm.; of arms and bulla, 2.85 mm.; of egg strings, 2.5 to 4.5 mm. 

{edwarddii, to Milne Edwards). 

8j>e<AJic characters of male. — Since this is the only male known in 
the genus the specific characters are the same as the generic (p. 603). 

Renuirics. — This species was first described by Mayor in 1824 under 
the name Lemaeopoda salmonea, because he believed it to be the 
same hb the species which Gissler, Linnaeus, and Blainville had pub- 
lished under that name. Milne Edwards in 1840 assigned Mayor’s 
species to the genus Basanistes, while he retained Gisslor’s species in 
the genus Lerruieopoda. In 1869 Olsson changed the species back 
again to the genus Lemaeopoda, but confirmed Milne Edwards’s 
opinion that it was not the same as the salmonea of Linnaeus. Ac- 
cordingly, he proposed the new name edwardsii for it, and it has been 
thus known over since. From the descriptions and figures of these 
various authors there seems to be no reasonable doubt that the 
form found in Europe is identical with that on the American trout. 
Attention is called especially to the form of the bulla, the hump 
joining the bases of the arms, the second antennae, and the macrilli- 
peds as the distinguishing characters of the species. 

SALMBWCOLA OQUASSA. new vpedM. 

Plate 31, figs. 36 to 40. 

Host and record of specimens. — Five females with egg strings were 
obtained from blue-back trout, Sodvdinus ognassa, at Rangeley Lakes, 
Maine, Nov. 27, 1 884, by Prof. L. A. Lee, of Bowdoin College. They 
are numbered 39604, U.S.NM. One of &em has been selected to 
serve as the type of the new species and is numbered 43578, U.S.N Jl. 
They were attached to the inside of the operculum of the trout. 

Specific characters of female. — Cephalothorax narrow and mtich 
longer than wide, forming with the trunk a crescent or semicircle. 

Trunk pear-shaped, stron^y narrowed anteriorly but without a 
definite neck; squarely truncated posteriorly. strings consider- 
ably shorter than the trunk and rather plump, slightly curved and 
attached to the body not by their ends but on one side near the end, 
so that they project both forward and backward eggfi large, ar- 
ranged in 5 rows, about 10 in each row. 
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First antenae minute, only two joints risible, the terminal one 
aimed with a single small spine. Second pair large and stout, the 
basal portion definitely two-jointed; the endopod well rounded, one- 
jointed and armed with numerous short and sharp spines; the exo- 
pod two-jointed and tipped with two larger and blunter spines. 
First mai^ae quite small, set well up on the mouth-tube, and tipped 
with two short and stout spines. Second maxillae stout, quite 
straight, and joined at the tip to a conical bulla whose length and 
diameter are about equal to that of the arms themselves. MaxiUi- 
peds reaching the extreme tip of the mouth-tube, rather slender, 
ending in a curved claw with a tiny spine at its base; tlio second joint 
also carries on its ventral surface a short process armed with a blunt 
spine. 

Male. — Unknown. 

Color (preserved material) a uniform brownish-white. 

Total length (without e^ strii^), 4.25 mm. Ijength of tnink, 
2.5 mm; of arms, 3 mm.; of egg strings, 2 mm. Widtli of trunk, 
1.75 mm.; of e^ strings, 0.6fi mm. 

{oquassa, the specific name of the host.) 

Remarks. — The above specimens were found in a collection sent 
to the Museum by Professor Lee. They are somewhat shrunken, but 
show unmistakably that they do not belong to any known species 
and accordingly are used as the types of a new species. 

They are most closely related to alpina and edvxirdm, from which 
they can readily be distinguished by the much greater length of the 
maxillipeds and by the details of the second antennae. 

SAuaitrcoiA mcAuucmATA (wunn). 

Plate 31, figs. 41 and 42. 

Lemaeopoda bicaulieulata Wimon, 1908, p. 472, pi. 82. 

Host and record of specimens. — ^Three females were taken from the 
tips of the gill filaments of the Dolly Varden trout, Scdvdinus nudma, 
at Bering Island by Gov. N. Grebnitzky. These were made the 
types of the species and were numbered 38694, U.S.N.M. 

Two females were obtained by Dr. L. Stejneger at Bering Island in 
1882, from an unknown host. Those are Cat. No. 8453, U.8.N.M. 
A single female was taken from a “trout” at Mapleton, Oregon, by 
Dr. S. F. Meek in 1896, and is Cat. No. 38676, U.S.N.M. 

Remarks. — ^This species was fully described and figured in 1908. 
It may be rect^^nized by the two pedicels of the bulla, by the wide 
separation of the bases of the ^ strings, by the peculiar pattern of 
the dotsal surface of the head, and by its attachment to the tips of 
the gill filaments. Two figures, one of them new, are introdttoed 
here for comparison. 
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fUOMmCOLA fALCTTLATA (Wilm). 

Plate 81, figs. 43 and 44. 

Lemaeopoda fakulata Wilson, 1908, p. 473, pi. 83. 

Host and record of apedmena. — ^Four females from the gills of the 
blue-back salmon, Onchorhynchua nerka, at Baker Lake, Washington, 
in 1902, by the United States Bureau of Fisheries, Cat. No. 38586, 
U.S.N.M. One female from Bristol Bay, Alaska, no date or host, 
Oat. No. 8340, U.S.N.M. Three lots obtained by the United States 
Bureau of Fisheries from trout in California, Cat. Nos. 38588, 38589,. 
and 38590, U.S.N.M. 

RemarTca . — ^This species may be recognized by the abruptly nar- 
rowed ends of the second maxillae, by the position and length of the 
egg strings, and by the contour of the dorsal surface of tlie head. 
The species was fully described and figured in 1908, but two figures, 
one of them new, are here introduced for comparison. 

SALMUfCOLA TBYMALU (KMsler). 

Plate 32, figs. 45 and 46. 

Lemaeopoda thymalli Eksslsr, 1868, p. 97, pi. 4, fig. 3 a and h . — Gadd, 1904, p. 34. 
Lemaeopoda clavigera Olbson, 1872, p. 63, pi. 5, figs. 1~6. 

Host and record of apecimena. — A single female with egg strings 
from the gills of ThymaUua wJ-garia at Yamtl, Sweden; three females 
without egg strings from Salmo dlpinua at the same locality. Both 
lots were obtained by exchange with the University of Stockholm; 
the former is Cat. No. 20001, and the latter 19999, U.S.N.M. 

Specific characters of female. — Cephalothorax egg or pear-shaped, 
almost twice as long as wide, two-fifths as long as the trunk, and bent 
at right angles to the axis of the latter, from which it is separated by 
a deep groove and by the thickened bases of the second maxillae. 
Trunk considerably thicker than the cephalothorax, somewhat 
flattened dorso-ventrally, with no traces of segmentation. A short 
conical genital process on the posterior end of the trunk, a little 
nearer the ventral surface; no abdomen, anal laminae, or posterior 
processes. Egg strings cylindrical, two-:^ths as wide as, and a little 
longer than, the trunk; eggs small, arranged in 8 or 10 longitudinal 
rows, about 20 ^gs in each row. 

First antennae indistinctly four-jointed; second pair biramoae, 
the endopod narrower and longer than the exopod and two-jointed, 
both rami covered with small spines. First maxillae small and tipped 
with throe setae; second maxillae stout, curved forwards and inwards, 
their base at right angles to the body axis, and their tips considerably 
enlaiged. Bulla as long as the second maxillae, club-shaped, some- 
times lanceolate, and three or four times as long as wide. It is always 
buried in the tip of the gill filament and shows in its center an elongate 
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tranaparent area. MaxiUipeds oonoealed betvreen the second max- 
iUae, short and stout, with a cuired tenninal claw, having near its 
base several small spines. 

Color (preserved material) a uniform grayish-yellow, the contents 
of the digestive tube a shining black. 

Total length (without egg strings), 4 mm. Length of second 
maxillae, 1.6 mm.; of trunk, 2.8 mm.; of bulla, 1.5 mm. Thickness 
of tnmk, 1 .75 mm. 

(ihymaMi, the generic name of the most common host.) 

Male. ITriknown. 

RemarTctt . — This species was first described by Kessler in 1868. 
Olsson in 1872, not knowing of Kessler’s description, called it Lemae- 
opoda davigera. Gadd in 1904, recognizing the identity of the two 
species, adopted Kessler’s name and made Olsson’s a synonym. It 
may be readily distinguished from all other species by its enormous 
club-shaped buUa. 'I^e three females taken from Salmo alpvtma 
were labelled by the University of Stockholm “Lemaeopoda alpina,’* 
but they show none of the characters of that species while they do 
conform in every particular to the present species. The short and 
very plump body and the contour of the dorsal surface of the head 
are also distinguishing characters. 

SatMIHCOLA raSRMlS (WnM). 

Plate 32, figs. 47 to 61. 

Lemaeopoda inermii Wilson, 1911, p. 632, pi. 08, figs. 33-36. 

Host and record of apedmena . — Found abundantly on the Lake 
herring, Argyroaomua ariedi, in Lake Huron and Lake Superior. 

*010 United States National Museum contains five lots of speci- 
mens: a single type female. Cat. No. 42283, U.S.N.M., from Knife 
River, Duluth, Minnesota; a paratype female, Cat. No. 42284, 
U.S.N.M., from Blind River, Lake Huron; a paratype female. Cat. 
No. 42285, U.S.N.M., from Marquette, Lake Superior; 140 females. 
Cat. No. 42278, U.S.N.M., from S^:inaw Bay, Lake Huron; a single 
female. Cat. No. 6113, U S.NJd., from the gills of the humpback 
whitefish, Coregonue ndaonii, taken in the Yukon River, Alaska, 
by E. W. Nelson. 

BenuirJca . — When this species was first described in 1911 it was 
placed with its nearest relatives in the genus Lemaeopoda. 

Now that these relatives are to constitute a separate genus this 
species must be kept with them. It has already been fully described 
and figured, but attention may be called to one or two characters 
which appear in the large lot from Lake Huron, obtained after the 
previoxis description had been published. 

The second maxillae are ttsually turned back against the ventral 
surface 'of the trunk, bringing the buUa close to the posterior end of 
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body. Young females end adults, whose ovaries are full of eggs, 
have a pliunp trunk, which is not very strongly curved and whose 
surface is smooth. But adults in which the eggs have been extruded 
into the egg strings, have a strongly curved body, with deep grooves 
or wrinkles. Indeed in many of these adults the cephalothorax is 
folded forward against the ventral surface of the trunk, the two 
almost touching. In these individuals there is a largo longitudinal 
groove on either side of the body above the oviducts, and several 
transverse grooves, which indicate the body segmentation. The 
“shoulders” also project strongly in most of the specimens, making 
a ridge across the back of the neck. The comparative shape of the 
dorsal surface of the head is shown in figure 48, while the first and 
second antennae and the first maxillae are also presented for compari- 
son. The species may be most readily recognized by the compara- 
tively enormous size of the bulla, by the absence of claws on the 
maxUlipeds, and by the turning forward of the egg strings against 
the walls of the trunk. From Gadd’s species extumescens, which it 
most resembles, it may be told by the greater diameter of the bulla, 
by the larger size and prominence of the maxillipeds, by the details 
of the second antennae and first maxillae, and especially by the 
curvature of the mandibles in extumescens, and the wide gap in their 
dentition. 

SAUtmCOIA BBASI (WIlMB). 

Plate 32, figs. 62 and 63. 

Lemaeopoda beani WiteoN, 1908, p. 470, pi. 81. 

Boat and record of specimens. — ^Twenty-five females from the gills 
of the Quinnat salmon, OncorhyncTius tschawytscha, McCloud River, 
California, Cat. No. 29068, U.S.N.M., types of the species. 

Two lots obtained by the United States Bureau of Fisheries at 
Battle Creek, Colorado, from the some host, Cat. Nos. 38584 and 
38585, U.S.N.M. 

One lot obtained by Dr. C. H. Gilbert from the rainbow trout, 
Sedmo iridens, at Sisson, California, Cat. No. 38605, U.S.N.M. 

Jfemaria.— This species may be distinguished by the comparative 
length of the second maxillae, by the size and shape -of the bulla, 
and by the distance between the maxillipeds and the other mouth- 
parts. The contour of the dorsal surface of the head and a side 
view of the body are here introduced for comparison. 

SAUdNOOU. OIBBBR (WiiMn}. 

Plate 38, dgt. 81 and 82. 

Lemaeopoda gibber Wiuoh, 1908, p. 489, pi. 80. 

Botd and record of speemens . — Fifty females from the gill arches 
of the Dolly Yaiden trout, SaloeUMu medma, a^ Attu, Ala^, dune 
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9; 1906; by the Bureau of Fisheriee steamer AJbairoaa; Cat. No. 
38583, U.S.N.M. 

RemarJce. — ^This species is the most decidedly humpbacked in the 
genus, and may iisually be recognized by this feature. The strong 
mushroom shape of the bulla and the details of the second antennae 
are also characteristic. 

SiaBCmCOLA CARPZNTBRI (Patted). 

Plate 33, figsi. 54 to 60. 

Achihere9 carpenteri Packard, 1874, p. 612, fig. 1 ; 1876, p. 687, fig. 237. 

Host and record of specimens. — A. number of females with egg strings 
were taken from ‘Hrout’^ in a tributary of the East River, Colorado, 
by Lieut. W. L. Carpenter, August 29, 1873. Unfortunately none of 
these original specimens have been preserved. 

Two adult females, one with egg strings, and a young forntde were 
taken from a salmon^' 42 inches long at Battle Creek, Colorado, by 
Dr. Edwin Linton. They have received Cat. No. 43569, tJ.S.N.M., 
and will servo as surrogate types of the species. 

Specific characters of female . — Cephalothorax about as long as the 
trunk and turned at right angles to the latter; antennal region 
separated as a rounded lobe, narrowed basally and widened distally. 
Trunk a plump ovoid, one-half longer than wide, and so squarely 
truncated posteriorly that tho female without egg strings may be 
easily balanced in an erect position. On tho ventral surface are faint 
indications of segmentation; no abdomen, anal laminae, or posterior 
processes, but a well-defined genital process on the young female, 
with tho remains of spermatophores still clinging to it. In this 
young female tho trunk was slender, cylindrical, well rounded pos- 
teriorly, and three times as long as wide. First antennae short and 
unsogmented; second pair biramoso, the endopod and oxopod about 
the same length, the former tipped with four minute spines, the latter 
with two very much stouter conical ones. Mandibles slender and 
curved, armed with six teeth, the four terminal ones much larger 
than the two basal ones, and curved. First maxillae slender, unseg.. 
mented, without a palp, and tipped with a single seta. Second 
maxillae large and stout and as long as the entire body; bulla of the 
usual mushroom shape, with a long and slender petiole. 

The second maxillae are much shorter in the young female, and 
each is enlarged at the tips and joined to the buUa by a distinct 
petiole. Tlie bases of these arms form a well-defined ridge around 
the back of the head, even in the young female; maxillipeds with a 
stout basal joint and a shoit, curved terminal claw. 

Color (preserved material), a uniform pale white. 

Total length (without egg strings), 4 mm. Length of trunk, 2 mm. ; 
of egg strings, 3 mm. Width of trunk, 1.76 mm.; of ^ strings, 0.9 
mm. 

(carpenteri, to lieut. W. L. Carpenter.) 
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Male. — ^Unknomi. 

BemarJce. — Oturley in his manuscript identifies the host of Pack- 
ard’s specimens as Salmo mykiaa. However that may be, it is very 
possible that the two lots came from the same host, since the large 
fish in Colorado are called indifferently trout or salmon. Packard’s 
description and figure leave no doubt of the identity of his species 
with the specimens collected by Doctor Linton. 

Packard recognized that it was not a true Achtkerea, for he says: 
“This species should periiaps be regarded as the type of a subgenua 
of AcMherea, which it resembles more nearly than Lemaeocera. The 
abdominal segments are very faintly indicated, and in the form 
and degree of development of the head, and appendages it seems 
intermediate between Aehtherea and Cauloxenua.” 

The additional details here presented show clearly that it belongs 
to Salmincola. 

• Genus ACHTHERES Nordmann. 

Generic characters of female . — ^Body divided into three re^ons: a 
small cephalothorax with the antennal area differentiated dorsally; 
a plump tliorax, more or leas distinctly segmented, at least on the 
ventral surface, narrowed into a well-defined neck anteriorly, where 
often one of the segments is clearly separated ; and a conical abdomen, 
usually unsegmented, but sometimes (micropteri) segmented; no 
posterior processes, anal laminae, or genital process. 

First antennae distinctly three-jointed and tipped with three 
setae; second antennae biramose, turned down across the frontal 
margin, the endopod one-jointed, the exopod two-jointed; first 
maxillae with two terminal setae and without a palp; maxillipeds 
between the bases of the second maxillae, which are separate to the 
very tip, where they are joined to an ordinary buUa; egg strings short 
and stout, eggs large. 

Generic characters of male . — Size medium (1 mm.) ; cephalothorax 
in line with the body axis, much smaller than the trunk and sep- 
arated from it by a distinct groove; trunk spindle-shaped, clearly 
segmented, without an abdomen or anal laminae. First antennae 
three-jointed; second antermae biramose, the oxopod two-jointed 
and tipped with a claw; first maxillae with two terminal setae and 
without a palp; second maxillae much longer than the maxillipeds, 
the two projecting strongly from the cephalothorax some distance 
behind the other mouth parts. 

Type — AehiQierea perearum Nordmann. 

{AdtOterea, dx&VP^ burdensome, armoying). 

Bemarka.— Tim genus, as here constituted, irroludes only specieB 
which are parasitic upon fresh-water fishes. Of the eight species six 
are North American, and one of them, eoregom, is also found in Swit- 
zerland. The genus, therefore, may fairfy be called an American one. 
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and because the accounts of the American species are widely scat- 
tered, and in some instances difficult of access, it has been thought 
best to include here all that is known of them, together with some 
new figures which admit of easy comparison. 

Synonyms, — AckOieres earpenteri Packard, 1874, p. 612, fig. 1, 
text, according to the characters hero established can not belong to 
this genus at all, and is accordingly transferred to the new genus 
Salrnincola (see p. 616). 

AckOieres selachiorunt Kurz, 1877, p. 385, pi. 25, fig. 1; pi. 27, figs. 
38 to 40, is the only species found in salt water, and was stated by 
Claus to be the undeveloped young of Lemmopoda galei. 

Toward the close of his description of this '^new species'' Kurz 
stated that Lemaeopoda galei had boon found upon the same host and 
in the same place. But, ho added, ' ‘The identity of the two species 
does not appear possible. Tlie great differences in form in L. gaUif 
as van Beneden himself shows, may possibly be an indication of a 
difference in species (p. 388). That which induces mo to cling to this 
new species is the elongate body form, the longer and narrower 
sacks, the club-shaped anal laminae, the distinct segmentation of 
the body, and the three-parted form of the attachment button in 
L. galei, not to mention other minor differences in the structure of 
the mouth parts" (p. 389). 

All the differences enumerated by Kurz admit of easy explanation 
provided the specimens he secured were undeveloped young of 
L. galei, and this would be further indicated by the size he has given 
for them. On the other hand, to try and make of them a new species 
of AcMheres is impossible, because they are so large for that genus that 
they must be mature adults, but they possess a pair of good-sized 
posterior processes, they have no abdomen comparable with that in 
AckOieres, while the first maxillae are tripartite and have a palp. 
We are hence forced to accept Claus's statement that this species is a 
synonym of L, galei. The AcMheres sp." mentioned by Wright 
(1892, p. 438, fig. 10, text) is probably the same as Kr^yer's A. pinno* 
hdi (see p. 628). 

TABLE OF 8PB0IB8. 

1. Oephalothorax about as wide and aa long as the trunk; bulla an enormotu disk (3 
mm. in diameter); maxiUipeds reachi^ the frontal maigin of head. 

corjmlentus Kellicott, 1880, p. 619. 

1. Trunk once and a half to twice the length and width of the cephalothorax; bulla 

and maxillipeds normal siee 2. 

2. Abdomen much narrower than, and joined abruptly to, the trunk, incUned ante- 

riorly and more or leae distinctly segmented •* 8. 

2. Abdomen the same width ae the posterior portion of the trunk and passing imper- 
ceptibly into it; in the same lum os the trunk axis, and with no traces of seg- 
mentation ! 4. 

8. Arms stout; carapace much widmied anteriorly; second antennae almost tourii- 
ing across the frontal margin; first antennae distinctly jointed. 

mkropUri Wxli^t, 1882, p, 820. 
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S. Amu Blender; carapace acarceljr widened anteriorly; a wide gap between tbe tips 
of tbe aocond antennae; fint antennae witb no tiacea of aegmentation. 

laeae Kr^yer, 1863, p. 622. 

4. Genital segment with a jointed process on either side, on the ventral surface at the 

posterior margin tcmdrae Qadd, 1001. 

4. No jointed processes; abdomen transversely limate or hemispherical; maxillipeds 
projecting beyond anterior nrargin and not concealed by second maxillae. 

eoregoni (Smith), 1874, p. 623. 

4. No jointed processes; abdomen conical and pointed; maxillipeds small and their 

bases completely hidden between the ser'ond maxillae 5. 

5. Carapace ovate, much narrowed and well rounded posteriorly; mouth-tube pro- 

jecting considerably ambhpKHa Kellicott, 1880, p. 626. 

6. ('arapirc:e Irapesoidal, twice as long as wide, almost covering the second antennae; 

mouth-tube not visible dorsally pitMlodi Kr0yor, 1863, p. 628. 

5. Caraxjaco traiiexoidal, about the same length and widUi; not covering the second 
antennae; mouth-tube not visible dorsally pnearwn Nordmann, 1832, p. 629. 

ACBTHBRB8 COKPOUnmTS KsOkatt. 

Plate 34, fig. 63. 

Achthere* eorpiilentus Kblucott, 1880, p. 64, pi. 1, figs. 1 to 3. 

Host arid record of apedmenc . — Kollicott’s specimens were taken 
from the gills and gill cavity of the lake herring, Leucichihys artedi, 
in Buffalo Harbor and Niagara River. “Hie species has also been 
obtained as follows: In the gill cavity of the bloater whitefish, 
LeucicMiys prognathxis, from Lake Ontario, at Wilson, New York, 
by R. R. Wright. On the gills of lake herring from Lake Erie, at 
Dunkirk, New York, July 7, 1894, collected and identified by Cloud 
Rutter. On ^Is of lake herring from Lake Michigan, off Milwaukee, 
and on gdls of ki-eye, Leudehthya hoyi, at the same locality, collected 
by C. H. Stevenson and identified by G. G. Gurley. Prom giUs of 
bloater whitefish, Whitefish Bay, Lake Michigan, Jtily, 1894, by R. 
Rathbim. From bloater whitefish. Lake Ontario, at Wilson, New 
York, August 26, 1894, by G. G. Gurley. Prom gills of whitefish, 
Ooregorma dapdforrma, Lake Erie, at Dunkirk, New York, July 8, 
1894, collected by Cloud Rutter and identified by G. G. Gurley. 

Specific charactera of female . — Head nearly as long and as wide as 
the body, ovate, with the anterior end very pointed and the posterior 
end broadly rounded; body in dorsal view broadly eUiptical, nearly 
as wide as long, in lateral view hemispherical, with the tip drawn well 
under, as in the abdomen of certain female spiders. First antennae 
apparently two-jointed, the terminal joint short and tipped with 
four tiny setae; second antennae stout and fleshy, reaching to the 
anterior margin of the head; mandible with seven teeth, the secoiid 
tooth the loiagest, the succeeding ones diminishing regularly in size; 
second maxillae longer than the body, tapering considerably and 
much wrinkled; buUa a broad and .flat disk. Egg sacks broad at the 
base, taperii^ toward the apex, a little longer than the body and 
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tamed opwerds and baokwaide agamst the dorsal surface of the 
tronlc; e^ in eight rows at the base and four at the apex, about 100 
eggs in each sack. 

Total length (egg strings excluded), 7 nun. Length of cephalo- 
thorax, 3.4 mm.; of trunk, 3.6 mm.; of egg strings, 4.26 mm. Width 
of cephalothorax, 3.15 nun.; of trunk, 3.25 nun.; of bulla, 3 mm. 

Cblor a pale grayish-white; the bulla and pedicel brown. 

Male. — ^Unknown. 

First co'pe'podH larva . — Cephalothorax narrower and more elon- 
gated than in amlloplUiSf bluntly rounded anteriorly and irregularly 
truncated posteriorly. Notches between the head and first thorax 
segment at about the center of each lateral margin; second thorax 
segment half the width of the cephalothorax, with a concave pos- 
terior margin; third segment half the width of the secnnd, and 
carrying near its posterior margin on either side a single spine; fourth 
segment the narrowest; anal laminae relatively large, each tipped with 
two long and two or three small and much shorter setae ; first antennae 
timied back along the margin of the cephalothorax. Total length, 
0.92 mm. Cephalothorax, 0.7 mm. long, 0.32 mm. wide. 

{corp^ilentus, stout, corpulent). 

MeraarJcs.~Th\B species was first collected and described by Kelli- 
cott in 1880 and was called by him the gill herring-sucker. 

Many specimens wore obtained from different species of whitefish 
in Lake Erie, Lake Michigan, and Lake Ontario during the summer 
of 1894. Tliese were identified by Prof. R. R. Wright, Mr. O. G. 
Gurley, and Dr. Richard Rathbun. Unfortmiately none of the 
specimens appear in the collection of the United States National 
Museum, but the species is so common that a good supply of typical 
specimens of both sexes could easily be obtained. This species may 
be recognized by the corpulent appearance of both the head and the 
trunk, which are approximately the same length and width, by the 
large maxillipeds which reach beyond .the frontal margin of the 
head, and by the very broad and disk-like bulla. 

AcnraaRxs ihcroptbiu wrtght 
Plate 34, figs. 64 to 67; plate 35, figs. 68 and 69. 

Achihereg mieropteri Waxoar, 1882, p. 249» pi. 2, figs. 1-11. 

Ho«t and record of specimens . — ^Five females from the gills of the 
small-moathed black bass, Mieropteras ddomieu, at Burton’s Land- 
ing, Kankakee River, Indiana, August 19, 1909, No. 39618, U.S.N.M. 
Eive females from giUs of large-mouthed black bass, M. salmoides, 
at English Lake, Kankakee River, August 9, 1909, No. 39644, 
U.S.NJif. Three females from same host at Lake Maxinkuckee, 
Indiana, July 29, 1906, No. 39562, U.S.NJtf. Fifteen males and 
fonales from the same host at Constantia, Nemr Ywk, April 26, 1911, 
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preBonted by Dr. Tarleton H. Bean; State Fish Commissioner of 
New York, No. 43566, U.S.N.M. The species’ was reported by 
Wright in the paper above cited as ‘‘found in considerable numbers, 
both male and female, in the mouth cavity and on the gill arches of 
the small-mouthed black bass, MicropteruB mlmoidea (Lac.) Gill,'' 
in the vicinity of Toronto, Canada. 

Specific characters of female. — ^Head coxisiderably smaller than 
the trunk, the difference being about the same as in anibloplUia and 
much greater than in corpvlentv^; dorsal carapace projecting but 
little at the frontal margin, relatively wider anteriorly and narrower 
posteriorly than in ambloplitis; trunk broadly ovate, narrowed into a 
neck where it joins the cephalo thorax and broadly roimded pos- 
teriorly; abdomen relatively larger than in amhhplitis, wider at the 
base where it sends out a roimded lobe on either side on the dorsal 
surface, and more distinctly segmented; egg strings the same width 
as the abdomen, shorter than the trunk, and tapering toward their 
tips; eggs rather small, in 3 or 4 longitudinal rows, about 50 in each 
string. 

First antennae attached some distance behind the mouth, dis- 
tinctly three-jointed, the basal joint considerably the longest and 
stoutest, the terminal joint armed with throe good>sized setae. 

Dorsal ramus (endopod) of second antenn& tipped with a row of 
toothed and sickle-shaped spines; exopod distinctly jointed and end- 
ing in a small claw. Mandible eight- or nine-toothed, the first tooth 
bluntly rounded, the third tooth rudimentary and very short; inner 
margin of the shank sharpened to a knife-edge, widest just behind 
the teeth. First maxillae very broad and swollen through their 
center, tipped with two setae, wiih a third one on the inner margin 
which is curved strongly backward. 

Maxillipeds with a medium basal joint, armed near the center of 
the inner margin with a raised papilla covered with small spines; 
the terminal claw is only slightly curved and carries on its inner 
margin an accessory claw, behind which is a more or less prominent 
serrated ridge. Second maxillae closely resembling those of amblo- 
pLitis in length, diameter, and wrinkling; bulla saucer-shaped and not 
fully chitinizod. Spermatophores minute and spherical, sometimes 
fastened With so much cement as to deform the abdomen. 

Color a decided yellowish-white, the yellow deepening to orange 
through the center of the body as the ^ggs ripen in the convolutions 
of the oviducts. 

Total length (excluding egg strings), 4 to 4.5 mm. Length of 
cephalothorax, 1.33 mm.; of trunk, 2.66 mm.; of egg strings, 2.2f5 
mm. Width of cephalothorax, 1 mm.; of trunk, 2 mm. 

Specific charadm of tnaZe,— Relatively much larger than in ambh^ 
but having almost exactly the same shape and proportions* 
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First antennae slmder and distibctly three^jointed; endopod of 
second pair with titty and simple spines in place of the large toothed 
ones of the female; exopod indistinctly jointed, with a minute terminal 
claw; mandibles and ^t maxillae like those of the female; ^ond 
maxillae not as long as in onMoplitief less than twice as long as the 
maxillipeds, each tipped with a chela composed of two claws of 
about the same size, the tip of the anterior one shutting into a 
hollow in the posterior one; maxillipeds with verj^ stout basal joints, 
furnished with powerful adductor and flexor muscles; on the inner 
side of the basal joint is a raised papilla armed as in the female. 

Color, an almost snow white. 

Total length, 1.6 mm. Greatest diameter of trunk, 0.34 mm. 

(micropteriy the generic name of the host), 

Remarles, — This species is fairly common on both the small- and 
large-mouthed black bass. The female may bo distinguished from 
anMojiLUiB by the large abdomen, with its basal lobes and distinct 
segmentation, and by the much smaller egg strings. This distinction 
may then be confirmed by the presence of large toothed spines on 
the. second antennae in micropleri, and their absence in ambloplitis 
and by the first maxillae which are three parted in micropteriy but 
only bipartite in awiloplitis. The male may be distinguished by its 
much larger size and by the chelae on the tips of the second maxillae. 

ACHTHXRBS LACAB Xr^. 

Plate 36, fig8, 70 to 74. 

Achtheres lacae Er0ter, 1863, p. 274, pi. 17, 6g. 6. 

Host and record of specimens. — Kr0yer found in the Vienna Museum 
two females with egg strings, which had been labelled Achtheres 
lacae by Kollar, and were said to have been taken from the mouth 
of a North American perch, called by Kr0yer Perea lacaJ' 

Eight females with ^g strings were obtained from the gills of the 
striped bass, Roccus UneatnSy October 8, 1886, in the Potomac River. 
They are numbered 12031, U.S.N.M. One has been chosen as a 
surrogate type of the species and has received the number 43667, 
U.S.N.M. 

Specific characters o/* /iemaZe.— Cephalothorax ovoid, shorter than 
the trunk but considerably longer than wide; dorsal antennal area 
narrow, concave along the lateral margins and not continuous 
posteriorly. Trunk spindle-shaped or oyoid, segmentation very 
obscure, surface smooth and evenly rounded; abdomen in line with 
the thorax, small, conical, and distinctly segmented, and wholly in 
front of, or ventral to, the egg strings. It is one-third as wide and 
<me-quarter as long as the trunk and shows up prominently from 
eveiy point of view. Egg strings ellipsoidal, shorter than the trunk 
and about the same diameter as the abdomm; eggs fairly large, 
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arranged in 6 or 7 longitudinal rows, about 15 aggs m a row. First 
anteimae veiy short, not even reaching the end of the mouth-tube, 
with no signs of segmentation and with two minute terminal spines. 
Second antennae short and plump, not turned across the frontal 
margin, but inclined inward, the exopod considerably smaller than 
the endopod, two-jointed, and tipped with a pair of curved spines; 
the endopod one-jointed and with three or four small processes rather 
than spines toward the tip. 

First maxillae short and plump, tipped with three setae of unequal 
size and without a palp; second maxillae slender, about the same 
length as the trunk, and united to a small and button-shaped bulla. 
These maxillae are fastened to the sides of the head much farther 
forward than in any other species, their anterior margins actually 
reaching the base of the second antennae. 

Maxillipeds with a stout basal joint and a short and curved term- 
inal claw ; the basal joint has a small projection on its inner surface, 
and on the iiuicr margin of the terminal claw is a comblike process, 
somewhat similar to that in jnmdodi. 

Color (preserved material), a unifonn yellowish-white. 

Total length (without egg strings), 4 mm. Length of cephalo- 
thorax, 1.75 mm.; of second maxillae, 3 mm.; of egg strings, 2 mm. 
Width of cephalothorax, 1 mm. ; of egg strings, 0.55 mm. 

Qacae, from Kr^yer’s specific name for the host). 

JfoZe. -Unknown. 

Sewwtrits.— Krjiyer gives us very few details with reference to the 
appendages of t^ species, and he regarded the description which 
he gave as entirely provisional. On the other hand, he was entirely 
satisfied that the species was a valid one, and with the additional 
details here given we may regard this as established. The species 
agrees so closely with pimdodi and percarum that diagnostic separa- 
tion seems at first difficult, but the present species may be recog- 
nized by the great size of tbe abdomen and by. the fact that the 
seoemd maxillae are attached so far forward on the sides of the head. 
It is also significant that the abdomen, althoi^ so large, shows no 
traces of segmentation 

The species is evidently a rare one, and it would be particularly 
interesting to ascertain whether it infests this host when in the salt 
water. 

ACBTHKBXS COIUtOOin (S. I. Saab). 

Plate 36. figs. 76 to 80. 

Lmmopoda tongvnA SiarK, 1874, p. 664, pi. 3, fig. 17.— Ksuroorr, 1880, p. 06, pi. 

2, figs. 4 and 5. 

SotA and record of epedmene. — Smith’s original description was 
made from specimens found by J. W. Milner on the whitefi^, Corego- 
nue ciupeiformie (C. dtbue Smith), at Ecorse, Michigan, and at Outer 
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Island in IiaJt;e Superior. Fartonatdiy some of these specimens hare 
been preserved and are now m the Museum collection. Thej are 
labeled by Smith himself as “Cot 3 rpe 8 ’’ and are numbered 39676, 
U.S.N.M. There is also a sizzle specimen, a female without egg 
strings, taken from Ooregonm dupeiformia at Sand Island^ Lake 
Superior, by Milner at the same time as Smith’s original types. 

This may, therefore, be fairly regarded as another paratype of the 
species. It is numbered 38563, U.S.N.M. Kellicott reported the 
species as "found during the greater part of the year on the lake 
herring, Argyrosomm ariedi, taken by fishermen along the Niagara 
River. It prefers the fins, though taken from various parts of the 
body.” Two specimens were also taken from the kioye or chub of 
Lake Michigan, Argyrosomm hoyi, off Kenosha, Wisconsin, Novem- 
ber 6, 1894, by C. H. Stevenson. They were identified by Gurley 
and are reported in his manuscript. 

Spedjic characters of female . — The largest species of the genus with 
a total length, including arms and egg strings, of 17 nun. Cephalo- 
thorax in line with the trunk, broadly rounded posteriorly, strongly 
narrowed and elongate anteriorly, the lateral margins straight or 
even slightly concave. Trunk pear-shaped, narrowed to a neck 
where it joins the cephalothorax, obliquely truncated posteriorly, 
leaving a small conical projection at the center, which represents the 
abdomen. Trunk indistinctly s^mented, showing transverse grooves 
and lateral indentations. Egg strings cylindrical, relatively long 
and narrow, straight or slightly curved toward each other at tlie 
center. Kellicott says, "In some cases I have found them to termi- 
nate in an apparent straight, sharp spine, a fifth or more as long as 
they.” Eggs small, arranged in 4 or 6 longitudinal rows, from 100 
to 125 eggs in each sack. First antennae stout, three-jointed, 
reaching well beyond the tip of the mouth tube, and terminated by 
three small setae. Second antennae with a stout basal portion and 
a small endopod (dorsal), which is swollen and armed with stout 
spines and short bristly hairs. The exopod (ventral) is indistinctly 
segmented and terminated by three laiger curved spines, turned out- 
ward, and many smaller ones between them. Mandibles with four 
stout distal teeth, a smaller terminal one, and two or three small 
proximal ones; first maxillae small and two pointed; second maxillae 
long and slender, tapering regularly from the base to the tip; bulla 
ovoid and supported on so short a pedicel as to appear sessile; max- 
illipeds stout, reaching nearly to the tip of the mouth tube, terminal 
joint cylindrical and fleshy, the same diameter throu^out and ter- 
minated by a tiny spine, the other two joints moderately swollen. 

Total length (excluding egg strings), 8 mm. Length of cephalo- 
thoraz, 2.6 mm.; of trunk, 5.6 mm.: ol egg strings, 6 mm. Greatest 
width of trunk, 2.5 mm. 
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Color (preserved material), a uniform grayish-white. 

Specific cTuiractere of male . — single male was found by Kellicott 
“attached to the extremity of the female’s abdomen, and so firmly 
that he could not be removed without miitilation.” Consequently, 
no description was given of its general appearance or appendages, 
and as no other specimen has ever been obtained, it may be said that 
the male is unknown at the pre^nt time 

(coregoni, the generic name of its chief host.) 

Benuirhs.- ■This is undoubtedly a valid species, but there has boon 
in the past some trouble in deciding whether the forms described by 
Smith and Kellicott were identical, and recently whether tlie Ac^ 
theres coregoni ‘ of Baumann was really a now species or the same 
as that of Smith and Kellicott. Smith figures and describes the 
mandibles and maxillipeds, while Kellicott considered only the re- 
maining appendages. Fortunately Smith’s cotypes are available 
and we find that they correspond as fully with the figures and de- 
scription given by Kellicott as they do with those published by 
Smith himself, and there can be no further doubt of the identity of 
these two forms. Wo find also that Baumann’s species corresponds 
in all essential particulars and differs only in minor details. In fact 
there is no greater difference than w'ould naturally be expected in 
specimens from such widely separated localities. However, the 
present author sent one of Smith’s specimens to Doctor Baumann 
for comparison, and he says of it: 

Die fragUchc Achtheret-Axt hat nun allerdinga don gleichen Aufonthaltsort uud eino 
entfemte Achnlichkeit mil der von inir boEK^briobenen, Zoigt aber im Ban dor Mund- 
gUedmaiaien Abwoichungen auf die einzutreUm niich zu woit fubren wnrde, die oa 
mir aber un moglich mochen, die beiden Arten zu vereinigen (p. 178). 

If the two species are the same the identity of tlie names dues no 
harm, but if they are distinct Smith’s name will take precedence and 
Baumann must give his species a new name. 

The species may be readily recognized by the contour of the dorsal 
surface of the head, by the enormous maxillipeds, each of which is 
nearly as large as the head, and by the narrow waist behind the base 
of the second maxillae. The ridges on either side of the external 
openings of the oviducts are also peculiar^ as may bo seen in figure 80, 
and they show up prominently in preserved specimens. 

Relative to the transference of this' species to the present genus, 
we may quote Smith’s remark at the close of his description: “This 
species is probably not a true Lemaeopoda, and is perhaps the repre- 
sentative of an undescribed genus” (p. 665). 

> B«vu« Bulan de Zoologla, vol. 31, No. S, 140-171, pt. i, flga. 8-U. 

84848°— Proc.N.M.vol.47— 14 





626 PROCSJBDINOS OF TBS NATIONAL UUBEVB. youil. 

AoaxaBus AwnAXPtms K^iuntt. 

Plato 25, fig. A ; plat© $6, figs. 81 to 85; plat© 37, figs. 86 to 91. 

Achtheres amhloplitu Kbllicott, 1880, p. 56, pi. 3, figs. 6 and 7. 

Host and record of spedmena . — ^Three lots of this parasite were 
obtained from the gills of the red-eye, Amhloplites mpestriSf at Lake 
Maxinkuckee, Indiana, and are numbered respectively 39614, 39616, 
and 43570, U.S.N.M. The first lot includes 6 females with egg strings, 
the second lot 15 females, and the third lot 100 specimens of both 
sexes. Since Kellicott's types have been lost, this last lot will serve 
as surrogate tyjies of the species. Fifteen females were taken from the 
gills of ‘‘Redfish’' at Big Payette Lake, Lardo, Idaho, and are num- 
bered 39624, U.S.N.M. Gurley records the species as occurring on 
fully 50 of the red-eyes taken in the Shiawassee River, Michigan, a 
tributary of Lake Huron. 

Specific characters of female . — Cephalothorax much smaller than 
the trunk, the separating groove being narrow and deep; ovate in 
outline, with a fairly well defined carapace. This carapace is wide 
and roundly truncated anteriorly, while the cephalothorax itself is 
just the reverse. It follows that where the two intersect on the lateral 
margins there is a shallow notch. 

Trunk broadly ovate or somewhat spindle-shaped, narrowed to a 
short but distinct neck where it joins the cephalothorax, and tapering 
posteriorly to a bluntly rounded point, the abdomen. 

Egg strings arising from the dorsal or dorso-lateral surface and 
strongly diveigent, laigest at the base and tapering toward the tips; 
eggs large, in 3 or 4 longitudinal rows, 8 or 10 eggs in each row. 
The genital segment between and behind the egg strings is strongly 
narrowed and to its posterior margin is attached the short and 
conical abdomen. Two spherical spermatophores, wine red in color, 
are often found attached to this abdomen, occupying the position 
lisually fiUod by the anal laminae. 

First antennae indistinctly three-jointed, long and slender, and 
tipped with three small setae; second antennae biramose, endopod 
bluntly rounded, one-jointed, and armed with tiny spines; the 
exopod two-jointed, narrower than the endopod, tapering quite 
rapidly, and armed at the tip with a single stout spine curved like 
a claw. 

Mandible broad and stout, with six large primary teeth and a 
single secondary one; first maxillae consisting of a single joint, short, 
narrow, and bipartite at the tip; second maxillae large and stout, 
and in the mature adult profusely wrinkled; bulla funnel-shaped; 
maxillipeds with a rather stout basal joint, and a short but stout 
tenninal claw, reenforced on the inner margin near the tip with a 
single spine. 
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The cement glands are relatively very wide, filling the whole of 
the dorso-lateral portions of the trunk (fig. 9). These and the 
remaining portions of the internal anatomy of this species have already 
been described under morphology (see p. 682, and following). 

Color, a xmifotm yellowish-white, without pigment except in the 
egg strings, which become orange with maturity. 

Total length (excluding egg strings), 4 mm. Length of cophalo- 
thorax, 1.5 mm.; of trunk, 2.5 mm.; of egg strings, 2 mm.; of second 
maxillae, 2 mm. Width of oephalothorax, 1 mm.; of trunk, 1.85 mm. 

Specific characters of male . — Oephalothorax considerably smaller 
than the trunk, from which it is separated by a short waist; trunk 
spindle-shaped and distinctly segmented, first or basal segment the 
longest, the others diminishing regularly, except that the fifth seg- 
ment is longer than the fourth; no anal laminae; first antennae three- 
jointed and tipped with two long setae; second pair biramose, the 
endopod curved and one-jointed, the exopod two-jointed and tipped 
with a claw; first maxillae relatively small, with two medium-sized 
setae at the tip ; second maxillae slender and three times the length of 
the maxillipeds, the basal joint much elongated and fairly stout, the 
second joint short, and the terminal claw also short and slender; 
maxiUipeds short and stout, the basal joint swollen and armed on its 
inner maiigin with a large process covered with spines, against which 
the short and stocky terminal claw shuts. 

Color, a pale yellowish-white. 

Total length, 1 mm. Greatest diameter, 0.3 mm. 

The larvae and developmental stages of this species have been fully 
described in tire ninth paper of the present aeries. 

(fimUoplitis, the generic name of the host.) 

Remarks . — This species is as typically American as A. percarum is 
European, and is fidly as widely distributed. Owing to the habits of 
its principal host, the red-eye, the specimens foxmd on tliose fish are 
likely to be themselves parasitized, either by some of the Vorticellidae 
or by algae. Sometimes the body of the copepod is so completely 
covered that it looks as if it were clothed in fur. At other times it 
has, seemingly, long tufts of hair on its head or rump, or even on the 
second maxillae. 

The species may be recognizcni by its small size, relatively short 
and spindle-shaped body, short and plump ^g strings, the prominence 
of the second antennae, and the pattern of the dorsal surface of the 
head. As Eellicott observes, it lives chiefiy on the inner surface of 
the gill arches, which in the red-eye are covered with teeth. The 
copepods, especially the younger and undeveloped stages, are so snmil 
and so ndngl^ teeth as to be easily overlooked. But 

oarefhl examination of the gill arches of afanost any rod-eye will reveal 
some of the parasites, and often numy are found together on the same 
fidi. 
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AcaxBBBBa wmsboia wm. 

Plate 8Si figB. 92 to 95. 

Achthere$ pimelodi 1863, p. 272, pi. 17, fig. 5a and 55. 

Host and record of specimens, — A few young females with egg 
strings were obtained by Kr0yer from the mouth of the channel 
catfish, Ictalurus punctatus (called by Kr0yer Pimelodus maculoMs), 
taken at Cincinnati, Ohio, in 1854. Two adul't females were obtained 
by the author from the gill arches of the catfish, Amdurus nebulosis, 
at Put-in-Bay, Ohio, July 7, 1908. They have received the number 
39560, U.S.N.M. A single male was obtained from the inside of the 
operculum of the Fulton cat, Ictalurus anguUla, at Faiiport, Iowa, 
in July 1914; this has been numbered 4772G, U.S.N.M. 

Spedjie characters of female , — General form plump and swollen; 
cephalothorax almost spherical, a little longer than wide and trun- 
cated anteriorly, its lateral margins slightly concave, not in line with 
the trunk but inclined at an obtuse angle. Tnmk pyriform or spindle- 
shaped in the young females, and flal^tened dorso-ventrally, with two 
longitudinal furrows on the dorsal surface; distinctly segmented, the 
fifth segment much shorter than the others. Abdomen small, 
conical, inclined ventrally and made up of two segments, the term- 
inal one much smaller than the basal. 

In the mature adult the segmentation largely disappears, together 
with the longitudinal furrows, and the abdomen is more or less 
absorbed into the genital segment. No visible anal laminae, but 
B[r0yer mentions a pair of very small, blunt, two-segmented (?) 
lobes at the posterior comers of the abdomen, which are apparent 
only under pressum. Egg strings as long as the entire animal and 
linear; eggs large, arranged in two or three rows, from 16 to 20 eggs 
in a row. 

First antennae directed oblique|y outward and forward, slender, 
pointed, and indistinctly segmented; second antennae large and 
plump and turned down across the frontal margin; basal portion 
made up of two equal segments; exopod (ventral) two-jointed and 
armed at the tip with a small spine; first maxillae very small and 
plump, each tipped with two setae; second maxillae slender, cylin- 
drical, and nearly uniform in size for their entire length; bulla small, 
cup-shaped, and practically sessile; maxillipeds with a medium basal 
joint having a knob or swelling on the inner margin; terminal claw 
much shorter than the basal joint, with a sort of comb made up of 
three accessory spines on its inner margin. 

Color, a uniform grayish-white. 

Total length (excluding egg strings), 2.8 mm. Length of cephalo- 
thorax, I mm. ; of trunk, 1.8 mm.; of egg strings, 3 mm. in the young, 
2 mm. in adults. Width of cephalothorax, 0.90 mm.; of trunk, 
1.4 mm* 
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Specific characters of male . — Cephalothorax relatively wider than in 
ambloplitis, and not separated as distinctly from the trunk, the two 
in the same straight line; trunk spindle-shaped and indistinctly 
segmented, with a pair of small, daw-shaped anal laminae, curved 
dorsally; first antenna four-jointed, the second joint nearly as long 
as the other three, tipped with three short setae; second antenna 
biramose, the basal portion two-jointed, the joints at an angle with 
each other, the endopod (dorsal) one-jointed, short, thickset, and 
terminated by a single spine, the oxopod (ventral) two-jointed, the 
terminal joint inclined dorsally and armed with a large curved claw 
at the upper distal corner, and three small spines along the distal 
margin; firat maxillae slender and tipped with two stout setae jointed 
near their bases, palp a mere knob on the inner margin tipped with a 
minute papilla; second maxillae much longer than the inaxillipeds, 
rather slender but with strong muscles and ending in stout claws; 
maxillipeds with a swollen basal joint carrying on its inner margin 
a corrugated process against which the short terminal claw shuts. 

Total length 2.15 mm. Greatest diameter 0.52 mm. 

Color, a uniform grayish-white. 

(pimelodif Kr^yer^s generic name for the host.) 

Remarks .' — It is evident from Krpyer's description that his specie 
mens were young females and not fully grown adults. This may be 
seen in the distinct segmentation, the remnants of the anal laminae 
and swimming feet, which ho mentions as being found on the abdomen 
and the first thorax segment, respectively. The adults here pre- 
sented agree so completely in all their general detaib as to leave no 
doubt of their identity. The points in wliich they differ are just 
those that would be looked for in the two stages of development — 
a disappearance of the swimming feet, body segmentation, and anal 
laminae, and a fusion of the abdomen with the trunk. Hence the 
presence of these differences confirms rather than disparages the 
identity of the two. 

Probably also the '^Achfheres sp/' mentioned by Wright in the 
Report of the Ontario Game and Fish Commission for 1892 (p. 438, 
fig, 10, text), is the same as the present species. 

It is evidently not a very conunon species since the examination 
of hundreds of catfish by the present author yielded only the three 
specimens mentioned above. 

ACHTRSRBS PBRCARCM nofdmMm. 

Plato 39, figa. 96 and 97. 

Aektheree percarum Noed&Ukn, 1832, p. 63, pi. 4, figs. 1-11; pi. 5, figa. 1-12 . — Clatjs, 
1862, p. 287, pis. 23 and 24. 

Host aitd record of specimens . — ^The United States National Museum 
oollec|ion contains two lots of this species, the first containing nine 
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females without egg stringSi taken from the mouth of Lacoperca in 
the Danube River at Heeae, Germany. This lot is numbered 39576, 
U.S.N.M. 

A second lot of two females with egg strings was taken from the 
gills of Perea flwviatilia at Yamtland, Sweden, and was obtained by 
exchange with the University of Stockholm. It has been numbered 
43680, U.S.N.M. 

Specific characters of female . — Cephalothorax nearly as large as the 
body and ovate, inclined at right angles to the tnmk axis, the trunk 
as wide as long and distinctly segmented, obovate in outline and 
flattened dorso-ventrally; abdomen small, triangular and without 
joints; each egg string often as large as the body and ellipsoidal, 
containing about 75 eggs. First anteimae slender, exceptionally 
long, and distinctly three-jointed; second pair with a simple exopod, 
armed with short spines and considerably curved toward the endopod ; 
the latter also simple and tipped with a single spine; first maxillae 
three-partite, the three rami all on a level; second maxillae stout 
and tapered considerably anteriorly; bulla as wide as both arms at 
their tips and cup-shaped; claw on the maxilUpeds smooth and 
rather slender. 

Color, a grayish-white. 

Total length (without egg strings), 4.6 mm. Length of cephalo- 
thorax, 2.2 mm.; of trunk, 2.3 mm.; of egg strings, 2.5 mm. Width 
of cephalothorax, 2 mm. ; of trunk, 2.3 mm. ; of egg strings, 1.66 mm. 

(percarum, the generic name of the host.) 

Specific characters of male . — Cephalothorax fully as long as the 
trunk, widest posteriorly, with concave lateral margins; body indis- 
tinctly segmented, a flattened sphere in shape, ending in a blunt 
tip posteriorly, where it is armed with two short anal laminae. First 
antennae very slender and three-jointed as in the female; neither 
ramus of the second pair armed os well as in the female; first max- 
illae three-partite; second maxillae long, with a wrinkled basal joint 
and a small chela on the tip of the terminal joint; claw of maxiUipeds 
short and stout, shutting down against a small papilla on the inner 
maigin of the basal joint. 

Color, a creamy white. 

Total length, 1.5 mm. Greatest width, 0.66 mm. 

Remarks . — ^Both sexes of this species have been admirably described 
and figured by both Kordmann and Claus, the latter also giving the 
internal anatomy and several stages in the development. Hence 
there have been here included only the distinguishing characters and 
two outline figures for comparison. These plainly show that it is 
different from all the American species, and thus far it has never 
been found upon any American host, although it is widely distrib- 
uted throughout Europe. Like the American species, amilopHiia, 
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it is much infested with parasitic Yorticellidae and algae, and speci- 
mens are often found completely covered with these plants and 

A.ninni>.l« - 

Genus LERNAEOPODA Blainville. 

Generic characters of female . — Cephalothorax more or less inclined 
to the trunk axis, short, thickset, and covered with a distinct dorsal 
carapace; first one or two thorax segments well differentiated, the 
others thoroughly fused with one another and with the abdomen; 
no anal laminae; genital process minute; a posterior process on 
either side of the genital process and ventral to the egg strings. 
First antennae four-jointed; exopod of second antenna much smaller 
than the endopod and two-jointed; mandibles slender, teeth bluntly 
rounded or even truncated; first maxillae tipped with three setae, 
sometimes jointed; palp present, with three terminal setae; tips of 
the second maxillae enlai^ed into disks or furnished with a biilla; 
egg strings long and slender. 

Generic characters of male . — Size unusually large (2 to .3.6 mm.); 
cephalothorax more or less inclined to the trunk axis, separated 
from the trunk by a well-defined groove and covered with a dorsal 
carapace; trunk of young males conical and segmented, later be- 
coming inflated and losing its segmentation; anal laminae often 
exceptionally large and tunusd forward dorsally. First antennae 
four-jointed; second antennae chelate; second maxillae with a laige 
spinous process on the basal joint, forming a chela with the ter- 
minal claw; maxUlipeds much larger and stouter than the maxillae. 

— Lemaeopoda hrongniariii Blainville. 

{Lemaeopoda, AtptJ&oc, Lernaean and node, foot) . 

BemdrJes . — This genus was founded by Blainville in 1822, with the 
type-species L. hrongniariii, specimens of which ho observed "in the 
ooUectiou of Brongniart, who did not know where or on what kind 
of a fish they. had been obtained” (p. 442). He also included with 
the type the species sdlmonea of Oissler, of which, however, be said 
that be had never seen a specimen, and that possibly it did not 
belong to this genus. An examination of the two species quickly 
convinces one that they belong to different genera, as here indi- 
cated. Although Blainville’s type has never been seen by any other 
observer, it was described and figured well enough to show its rela- 
tionship to Grant’s species, dongata, and Er^yer’s species, gdlei. 
These two species are very well known, and have been repeatedly 
described and figured; taken together, therefore, they will serve as 
a sort of conunon ooenotype of the genus, and will iflxistrate for us 
its chief characters. 

With these three species we may retain in the original genus 
Thomson's musteli, Kane’s hidnscdlis, and Richiardi’s scyUii, making 
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six in all. Tha five of these whose hosts are known are all parasites 
on the genital apparatus, or the ejes of sharks. 

The other species which have from time to time been referred to 
this genus must be transferred to the new genera, Lemaeopodina 
and Salmiiicola, or they prove to be synonyms. If the number loft 
in the original genus seems small while those transferred to other 
genera is unduly large, we must remember that hitherto practically 
no attention has been paid to the structure of the male. Further- 
more, this genus with Clavdla (AnchoreUd) j has for years served as 
a dumping ground for such species as could not with certainty be 
located anywhere else. And, finally, if we could select salmonea as 
the type of Blainville/s genus we could still retain the majority of 
the species in the original genus. But Blainville never even saw a 
specimen of salmonea, so that we are obliged to abide by the decision, 
even though it does cause so many changes. 

Accordingly we transfer to the new genus Salmincola the follow- 
ing species, because they have no dorsal carapace, no free thorax 
segment, no posterior processes, no palp on the first maxillae, while 
the rami of the second antennae are unsegmented. Z. alpina Ols- 
son, 1877, p. 82, pi. 5, figs. 10 to 13; arcturi Miers, 1877, p. 106, pi. 
4, fig. 2; heani Wilson, 1908, p. 470, pi. 81; hicauliculata Wilson, 
1908, p. 472, pi. 82; cidiforniensis Dana, 1852, p. 1379, pi. 96, fig. 1, 
a and h; carpionis Kr0yer, 1837, p. 268, pi. 2, fig. 6; edwardsii Olsson, 
1869, p. 36; extumescene Gadd, 1901, p. 100; falcv^ta Wilson, 1908, 
p. 473, pi. 83; gibber Wilson, 1908, p. 469, pi. 80; inermia Wilson, 
1911, p. 632, pi. 68, figs. 33 to 36; lotae Olsson, 1877, p. 84, pi. 6, 
fip. 14 to 10;maraenae Olsson, 1877, p. 80, pi. 5, figs. 6 to S; salmonea 
(Gissler), 1761, p. 185, pi. 6, figs. 1 to 5; siscotvei Smith, 1874, p. 664, 
pi. 3, fi^. 15 and 16; thymaUi Kessler, 1868, p. 97, pi. 4, fig. 3, a 
and b. 

Z. bicemdata Kr0yer, 1837, p. 275, pi. 3, fig. 11, is transferred to 
the genus Charopinus (see p. 656). 

Z. clavigera Olsson, 1872, p. 63, pi, 5, figs. 1 to 6, is the same species 
that had been described four years before by Kessler under the name 
Z. thymaUi (see p. 613), 

Z. duthae T. Scott, 1900, p. 173, pi. 8, figs. 27 to 37, is shown by the 
form and segmentation of the male to belong to the genus Charopinus 
(see p. 654). 

Z. coregoni Smith, 1874, p. 664, pi. 3, fig.l7, belongs to the genus 
AcMheres, as has already been shown on p. 62^ 

Z. eoregonorum and Z. extensa were established by Kessler in a paper 
entitled Materials toward a Knowledge of the Onega Sea and the 
District about it, particularly in its Zoological Aspects. They are 
both described on p. 97 and figured on plate 4, figs. 1 and 2. After 
a careful examination of these figures and a condensed description 
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of the same species given by Gkuid in 1904 it is certain that neither 
of the species belongs to the genus Lemaeopoda as here constituted. 
They have no dorsal carapace, no differentiated thorax segments, no 
posterior processes, and no palp on the first maxillae. They do 
agree, however, in all known particulars with the new genus Sal- 
tnincola, and accordingly are transferred to that genus. 

L. eyprinacea Hermann, 1783, pi. 2, fig. 7, is a synonym of Oissler’s 
L. aalmonea. 

L. dalmanni (Retzius), 1829, p. 109, pi. 6, belongs to the genus 
Charofvnm (see p. 665). 

L. fontinalis Smith, 1874, p. 663, pi. 3, figs. 12 to 14, is a synonym 
of Olson’s L. edwardsii. 

L. (?) lampri T. and A. Scott, 1913, p. 202, pi. 33, fig. 6; pi. 49, 
figs. 12 to 16, if compared with the male shown in fig. G will be found 
to agree so closely as to leave no doubt that the species belongs to 
the genus Thysanote rather than to Lemaeopoda (see p. 650)^ 

Z>. longihrachia Brian, 1912, p. 39, pi. 2, fig. 6; pi. 12, figs. 1 to 
12, and L. longimana Olsson, 1869, p. 38, pi. 2, figs. 18 to 22, have 
no dorsal carapace and no free thorax segment, both rami of the 
second antennae are unsegmented, and the posterior processes are 
dorsal instead of ventral. For those reasons they are transferred to 
the new genus Lemaeopodina (see p. 640). 

L. muateli Thomson, 1889, p. 373, pi. 28, figs. 9 end 9o, is founded 
on a single female, has never been seen by any other investigator, and 
no data are given with reference to the appendages, so that it can 
not be located an 3 nvhere with certainty, but is possibly a synonym 
of L. galei. 

L. oheaa Kiytyer, 1837, p. 270, pi. 3, fig. 13, a to c, was shown by 
Olsson to belong to the genus Braehieila (see p. 701). 

L. sq/Uii Richiardi, 1880, p. 151, was a mere name without descrip- 
tion or figures, but Brian identified it in 1899 and gave a texi figure 
of the female. If his identification is right, the species is a synonym 
of L. gdki. 

L. aetastia EIrpyer, 1863, p. 279, pi. 17, fig. 7, a to li, is founded 
upon two mutilated specimens obtained from a Greenland fish and 
has never been seen by any other investigator. It presents several 
detmls which are radically dififerent from the genus as here estab- 
lished, notably in the structure of the second antennae and first 
maxillae, as well as in the absence of posterior processes and a dorsal 
cu-apace. The two appendages whi^ look like posterior processes 
in Krpyor’s figure are stated in his description to be spermatophores. 
There are enough of these differences to exclude the species from the 
genus Lemaeopoda, but not enough to enable us to locate it anywhere 
else with even a probability. Hence the best that can be done is to 
leave it until further details can be obtained. 
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L. T. and A« Soott, 1913, p. 202, pi. 61, figs. 5 and 6, has no 

dorsal carapace, no free thorax segment, and the posterior processes 
are dorsal. These facts with other details warrant its transfer to the 
now genus Lerntieopodina. 

L. spinads Brian, 1912, p. 36, pi. 6, fig. 8; pi. 11, figs. 3 to 6, shows 
in the male a structure entirely distinct from Lemaeopoda and is 
accordingly transferred to the new genus Lemaeopodina. 

L. steUata Blainville, 1823, p. 112, was figured by Milne Edwards, 
1840, pi. 40, fig. 12, but has never been well enough described to be 
located anywhere definitely. 

TABLE OP SFBCIBB. 

1. Endfl of second mAJcillae enlarged into flattened disks; no bulla; posterior processes 
foliaceous 2. 

1. Ends of second maxillae united to a button-shaped bulla; posterior processes 

usually cylindrical, sometimes foliaceous 3. 

2. Second. maxillae filiform; terminal disks mere flattened claws; maxillipeds with 

stout chelae; posterior processes turned forward ventrally. 

brongniartii Blainville, 1822, p. 634. 

2. Second maxillae stout, terminal disks three times the diameter of the maxillae; 

maxillipeds with a simple, slender claw hidUcalii Kane, 1892, p. 635. 

3. Size small (5 mm.); neck short and indistinct; posterior processes filiform; second 

maxillae longer than the trunk; can not be located with certainty. 

muBtelx Thomson, 1889, p. 636. 

3. Size medium (12 mm.); neck distinctly segmented; posterior processes stout, 
sometimes foliaceous; second maxillae two-thirds the length of the trunk. 

galei Krffyer, 1837, p. 635. 

8. Size large (20 mm.); neck distinctly segmented; posterior processes mere knobs; 
second maxillae two or three times the length of the trunk. 

eUmgata (Grant), 1827, p. 637. 

LXRNABOPODA BROMOmAKTO BUdnvUto. 

Lemaeopoda brongniartii Blaikvxllb, 1822, p. 442, figs. 15 and 15a. 

Oenevic charadera of female . — Since this was Blainville’s type 
species, and since it has been seen by no other observer, it seems b^t 
to translate Blainville’s original description, explaining in paren- 
theses the appendages and parts designated: 

Body slender, quite elongate, divided into an oval abdomen (trunk) and a cepha* 
lothorax, flattened and covered with a hard carapace; a pair of palps (first maxillae), 
short, stout, conical, and subarticulate, accompany the mouth ; two pain of legs (second 
maxillae and maxillipeds), articulated and furnished with claws, on the thorax; egg 
sacks short and suboylindrical. The anterior pair of legs (masdllipeds) short and 
formed of two joints and one claw; the posterior pair (second maxillae) much the longer, 

■lender, cylindrical, with a terminal flattened, triangular claw 

The abdomen (trunk) is oval and a little flattened. The two sacks with which it 
terminates behind are covered with a homy skin, somewhat transparent, which per- 
mits one to see that their interior is filled with a hepatic substance, fully resembling 
thatin the abdomen. The longkgs (s^nd maxillae) were made up in the same way. 

To this may be added that the cephalot^orax in inclined to the 
traak while the posterior processes, or sacks, as BlainvUle calls tiiem, 
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are turned forward, or ventrally, at right angles to the trunk axis. 
Furthermore, Blainville’s second figure shows that the exopod of the 
second antennae is segmented, and that the claws on the maxillipeds 
are chelate. 

Total length, 13 or 14 mm. Ijength of cephalothorax, 4 mm.; of 
trunk, 10 mm.; of posterior appendages, 4.6 mm. Width of trunk, 
5 mm. 

ibroThgniartiif to Prof. Alexandre Brongniart, of the Faculty of 
Science at Paris). 

LBRNABOPODA BmXSCAUB Kmam. 

Lemaeopoda hidigealia Kane, 1892, p. 203, pis. 9 and 10, 

Remarlcs, — This species was obtained by E!ane from the daspers 
of male topes, OalevA wlgaria, caught off the coast of Ireland in 1890, 
and both sexes were admirably described and figured. The female 
agrees in all essential generic particulars with the one described by 
Biainyille, and the male is taken as the type male of the genus 
(see pi. 25, fig. B). Attention is called to the fact that in both of 
these species there is no bulla, and that the posterior processes are 
foliaceouB. In the undeveloped young of both sexes the trunk shows 
distinct segmentation. 

LBRNABOPODA MUSTBU Tbmnmn. 

Lemaeopoda mvsteli Tbomsok, 1889, p. 373, pi. 28, figs. 9 and 9a. 

Achtheres galei Bhian, 1906, p, 101. 

Remarks. — This species was described by Thomson from a single 
specimen taken from the cloaca of the smooth hound, Muatdus 
antardicuAj near New Zealand. Neither the description nor the 
figures give us sufficiont data for a definite location of the species. 
We have no details of any of the appendages or mouth parts, tod 
the single figure (9a) of the under surface of the cephalothorax is so 
small that it gives only the relative position of the various organs. 
Brian in tlie reference given above makes this species, Richiardi’s 
Lemaeopoda scyUii, and Kurz’s Achtherea adachiorum^ all syninyms 
of Kr0yer’s Lemaeopoda gedei^ but he changes the genus of Kr0yer’8 
species and calls it Achtherea galei. The male of L. galei shows con- 
clusively that it can not bo included in the genus Achtherea^ and the 
absence of an abdomen and the presence of posterior processes in the 
females of the other species debar them from the s^me genus. The 
only thing that we can do with this species described by Thomson 
is to leave it where he placed it until we can get further details. 

LBRNABOPODA OAUft Bl^. 

Lanumpoda galei Kr^tbr, 1837, p. 272, pi. 3, fig. 5, a to/.— BAnte, 1880, p. 334, pi. 

36, fig. 7.— T. SooTT, 1900, p, 172, pi. 8, figp. 16 to 26. 

Boat and record of apecimena. — ^In the collection of the United States 
National Museum ^ere is a single female of this species, with attached 
males. They were taken from a smooth hound at Cornwall, England, 
and were obtained by exchange from Rev. A. M. Norman; they are 
numbered 8346, U.S.N.M. 
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Specific charaetere of female. — Cephalothorax comparatively very 
smell, oval in outline, strongly flattened dorso-ventraUy, and covered 
with a distinct dorsal carapace. Trunk slender, obclavate, narrowed 
where it joins the cephalothorax and with the first one or two thorax 
segments well differentiated; broadest and thickest at the posterior 
end, which is well rounded and terminates in two cylindrical processes, 
on a level with the ventral surface and somewhat divergent; between 
these processes on the median line is a small genital process; egg 
strings narrow and as long as the body; eggs largo and somewhat 
flattened anteroposteriorly, arranged in 4 to 6 longitudinal rows, 
about 150 eggs in each string. Basal joint of first antenna much 
enlarged, the other three joints diminishing regularly in size. Exopod 
of secnnd antennae only one-fourth the diameter of the endopod, 
distinctly two-jointed, and ending in several short spines. First 
maxillae tripartite, one ramus terminal, the other two on the inner 
margin, palp vrell developed and tipped with tw’O short and curved 
spines. Second maxillae as long as the trunk, slender, cylindrical, 
and slightly swollen at the tip, where they are furnished with a small 
bulla. Maxillipeds situated between the bases of the second maxillae, 
with a stout basal joint armed on the inner margin with two rounded 
knobs covered with spines, terminal claw rather slender, with a bunch 
of accessory spines near its tip. 

Color, a unifonn grayish-white, but varying greatly in specimens 
from different hosts and also in different specimens from the same host. 
Van Beneden (1851, p. 120) obtained this species from four different 
genera of Plagiostoma, Muetdua, Trygon, Oaleua, and Scyllium. He 
notes that some of the parasites had yellow bands on the heads, 
antennae, second maxillae and maxillipeds, in others these organs 
were all of a bright red color, while in still others this same red 
color was confined to the anterior part of the thorax. Similar colors 
are found in certain of the Lemaeidae whose attachnient organs are 
buried in the tissues of the host, and both there and in the prescmt 
species the color is remarkably permanent, withstanding strong 
alcohol for many }’^ear8. 

Total length, 10 to 16 mm. Length of cephalothorax, 1.6 mm.; 
of trunk, 9 mm. ; of posterior processes, 2 mm. ; of egg strings, 10 
mm. 

Specific chamctera of ina2e. Cephalothorax in line with the trunk 
axis, half the entire length, considerably larger than the rest of the 
body, and covered with a distinct dorsal carapace. Trunk cylindrical, 
slightly increased in diameter at the center and mdistinctly segmented ; 
toward the posterior end on the ventral surface may be seen the two 
genital openings for the extrusion of the spermato^ores; behind these 
but thoroughly fused with the trunk is a small, unsegmented abdomen, 
which carries a pair of anal laminae attached to its posterior margin 
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on a levd with the dorsal surface. These are narrowed into a slender 
neck where they join the abdomen, then swell suddenly into a plump, 
somewhat flattened cylindw which is short and pointed at the tip and 
is turned forward along the dorsal surface of the body. 

The appendages are similar to those of the female, except that both 
the second maxillae and maxillipeds are chelate, the terminal claw 
shutting against a curved spine or process on the inner margin of the 
second Joint. 

C!olor, a uniform yellowish-white. 

Total length, 2.15 mm. Greatest diameter, 0.65 mm. 

(gold, from the generic name of the most common host.) 

i?c7mirA;«.- -Thi8 male is one of the largest in the entire family and it 
seems to prefer to attach itself to the body of the female at the ante- 
rior end and just behittd the cephalothorax instead of at the posterior 
end. Scott reports this species as found in company with bidisedlia 
upon the male tope, Galefia canis. The present species adhered to the 
skin beneath and between the ventral fins, while hidiaedlie was found 
adhering to the ends of the claspers. 

UnUIABOPODA BLOItOATA (Oimt). 

Plato 30, %. 08. 

Lemaea elongata Grant, 1827, p. 147, pi. 2, fig. 6. 

Lemaeopoda elongata KR0rHR, 1837, p. 260, pi. 2, fig. 12. — Uairo, 1860, p. 333, 
pi. 36, fig. 6.--T. Scorr, 1000, p. 171, pi. 8, figs. 13 to 16. 

Host and record of specimens . — Three fine females, two of which have 
attached males, are numbered 12037, U.S.N.M., but there is no record 
of the host or locality. Another female was obtained in Greenland 
by N. P. Scudder and is numbered 39574, U.S.N.M. No host is given 
for this specimen, but as it was obtained from the fishermen off the 
coast it was probably taken from a shark* All four of these females 
have unbroken egg strings. 

Specific characters of /emofe. -Cephalothorax small, ovoid, flattened 
dorso-ventrally, and inclined at right angles to the trunk axis. First 
two segments of the trunk distinctly differentiated, the others merely 
indicated by surface ^ttoves; trunk cylindrioal, more or less strongly 
flattened dorso-ventrally, two or three times as long as wide, with a 
row of pits or depressions along either side of the dorsal midline; the 
posterior end with prominent well-rounded comers, and in the center 
between the ba^es of the egg strings and on a level with the ventral 
surface two short knoblike posterior processes. strings consid- 
erably longer than the body, slender, and cylindrical*, eggs minute, 
arranged in 20 to 30 longitudinal rows, about 100 eggs in a row, . 

First anteimae four-jointed, rather slender; second pair with a tiny 
exopod inserted on the side of the endopod, the former tipped with 
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four spinoB, tiie latter smooth. Mandibles slender, with ei^^t comb- 
like teeth, all of the same sice; first maxillae tipped with three jointed 
setae, palp long and tipped with three spines. 

Second maxillae long and stout and more or less wrinkled, jointed 
at the tip by a button-shaped bulla. These maxillae are attached to 
the sides of the head, on a level with the dorsal surface, and just out- 
side the bases of the maxillipeds. The latter have a moderately stout 
basal joint, carrying a short process on its inner margin, which is cov- 
ered with bristling hairs; terminal claw short and slender, with an 
accessory spine on the iimer margin near the tip. 

Color (preserved material), a uniform yellowish-white, the pitted 
areas brownish, the egg strings orange. 

Total length (without egg strings), 22 nun. Length of second niax- 
illao, 14 mm.; of egg strings, 25 mm. Greatest width, 5 to 7 mm. 

Specific characUn of male . — Cephalothorax inclined to the trunk 
axis nearly at right angles and covered by a well-defined carapace; 
trunk conical and distinctly segmented in younger specimens, but 
thickening posteriorly and losing its s^mentation in older specimens; 
in both it is about the same length as the cephalothorax and termi- 
nates in two small spinelike anal laminae, curved backward along the 
dorsal surface. First antennae four-jointed, slender; second pair, 
chelate, the endopod ending in a leaflike lamina, smooth and unr 
armed, the exopod with a small terminal lamina bifid nearly to its 
center. First maxillae tipped with two long setae and a shorter one 
on the inner margin; second maxiUae rather stout and tipped with a 
stout claw; maxillipeds also stout, the terminal claw curved and fit- 
ting against a process on the basal joint, making a powerful chela. 

Color (preserved material) a uniform yellowish-white. 

Total length, 2.5 mm. Length of cephalothorax, 1 .2 mm. Great- 
est width, 0.75 mm. 

(dongatua, elongate, alluding to both the trunk and the egg 
strings.) 

Bemarka . — ^The male described by Steenstrup and Lfitken differs 
from the two found upon the present females chiefly in the inflation 
and segmentation of the tnude. In their specimen the trunk was 
almost spherical and showed no traces of segmentation; in the present 
specimens it tapers decidedly backwards and is distinctly segmented. 
But these are just the differences one would expect between young 
and fully developed males. 

The minute size and enormous number of the eg^ is also worthy 
of notice. Possibly the eopepodid larvae can not attach themselves 
to any other portion of the host’s body except the eye where they are 
always found. If this be true, it would greatly restrict their chances 
of survival and so would necessitate a much larger number of eggs. 
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L.BRNABOPODINA, neirv genus. 

Oenerie duiradera of female. — Cephaloihorax at an oblique ang^e 
with the trunk, much smaller than the latter, and the two separated 
by a distinct groove; dorsal carapace small and poorly defined; trunk 
pear-shaped, much narrowed anteriorly; no anal laminae, but two 
small posterior processes dorsal to the egg strings; no genital process 
or external segmentation; first antennae three-jointed; second an- 
tennae biramose, the rami about the same size, unsegmented, and 
covered with bristles and spines; first maxillae bipartite, with a 
short palp; second maxillae slender, buUa button-shaped; maxillipeds 
with slender terminal claw, having an accessory claw on the inner 
margin; egg strings short and stout. 

Generic characters of nude. — Body bent twice at right angles, so 
that the trunk and the anterior portion of the cephalot^orax are par- 
allel with the second maxillae and maxillipeds; trunk separated from 
the cophalothorax by a well-defined groove, unsegmented, and ter- 
minating in two anal laminae, each tipped with a small spine; first 
antennae throe-jointed; second antennae biramose but not chelate; 
first maxillae slender, without a palp and tipped with two setae; 
second maxillae and maxillipeds very large and stout, and armed 
with strong chelae. 

Type. — Lemaeopodina rdata, new species. 

(Lemaeopodina, Lemaeopoda and ending denoting likeness.) 

Bemarlcs. — It will be noted that the species belonging to this new 
genus are parasitic on rays and sharks which inhabit the deeper 
portions of the ocean. Brian called attention to this fact in con- 
nection with the two new species which he established in 1912 
(p. 38). And it may be still further emphasized by the three species 
taken from deep water rays, Olsson’s longimana, T. Scott's dulhae, 
and the new species, reZoto. There'must be the same adaptation 
to pressure in the parasites which obtains in the fishes serving as 
their hosts. This fact ought to have some systematic value in 
indicating the close relationship of these species. The simplest 
way to ^tinguish the genus from Lemaeopoda is by the posterior 
processes in the female which are dorsal to the egg strings instead 
of ventral. To this may be added the equal size of the rami of the 
second antennae, both of which are unsegmented, while the first 
maxillae are bipartite. The Lemaeopodina male is very much 
smtiller than that of Lemaeopoda, and its body is bent twice at 
Ti{^t angles, the c^halothorax has no carapace, and the second 
maxillae as well as the maxillipeds are chelate. 

Lemaeopoda duOioe T. Scott, 1900 (p. 173), is referred to this 
genus for several reasons. It has no dorsal carapace, no differ- 
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entiated thorax sagmentai the posterior processes are dorsal instead 
of ventral, and the male is rascally different from that of Lemae- 
opodaj so that it can not belong to that genus. 

On the other hand the female agrees with that of Lemaeopodina 
in every particular except the segmented exopod of the second 
antennae, and the male corresponds save for the fact that the trunk 
is segmented. This latter is probably due to the stage of develop- 
ment of the male, since we find similar differences in every genus 
in the family where the males are known. 

We are thus left with the single difference mentioned in the female 
and may refer the species to the present genus. 

Lernaeopoda similis T. and A. Scott, 1913, p. 202, for the same 
reasons just enumerated can not remain in the genus where it was 
placed. No details are given of the appendages or mouth parts, 
nor is the male known, yet the excellent colored figures and the 
brief description leaves but little doubt that the species belongs here 
in the new genus rather than in Lernaeopoda, 

Lernaeopoda spinacie Brian, 1912, p. 36, is also transferred to 
the present genus. Brian described and figured both sexes of this 
species, and while the male agrees with that of Lemaeopodina in all 
essential particulars, the female differs in the fact that it has no 
posterior processes. This is an important difference but not enough 
to warrant the erection of a new genus, and as the species shows 
greater affinity with Lemaeopodina than with any other genus in 
the family it is placed here. 

TABLE OF SPECIES. 


1. Second maxillae filiform and dofinitoly longer than the trunk 2. 

1. Second maxillae stouter and definitely shorter than the trunk 3. 


2. Second maxillae three times the length of the trunk; posterior processes cylin^ 
drical and half as long as the trunk; maxillipeds small and weak. 

hngibrachia (Brian), 1912, p. 641. 

2, Second maxilae but little longer than the trunk; posterior processes flattened 
and foliaceous; second antennae chelate; maxillipeds large and strong. 

longmana (Olason), 1869. 

2. Second maxillae but little longer than the trunk; posterior processes cylin- 
drical, but less than one-fourth the length of the trunk; second antennae 
simple; maxillipeds large and strong cluthae (T. Scott), 1900. 

8. Oei^othorax much elongated; posterior processes conical, slender; egg strings 
slender gnd as long as the trunk; dorsal carapace very indistinct. 

eimilii (T. and A. Scott), 1918. 

8. Oephalothorax short and wide; posterior processes stout, cylindrical; egg strings 
stout and only half the^length of the trunk; dorsal carapace well defined. 

reUUa, new species, p. 641. 

8. Oephalothorax short, wide, and depressed; posterior processes mere knobs; egg 
strings stout and as long as the trunk; dorsal carapace well defined. 

epinaeii Brian, 1968. 
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UKHASOPODIHA LONOtBRACHIA (Brini). 

Lemaeopoda Umgibrachia Brian, 1912, p. 39, pi. 2, fig. 6; pi. 12, figs. 1-12. 

Host and record of specimens . — ^Thero is in the collection of the 
United States National Museum a single female of this species, 
which is numbered 6087, U-S.N.M., but unfortunately aU record of 
host and locality has been lost. 

Specific characters of female . — Brian has given a good description 
and figures of this species, and we may repeat briefly the principal 
characters. Cephalothorax comparatively small, one-fifth the length 
and one-fourth the width of the trunk, obovate, covered with a dis- 
tinct dorsal carapace, and well separated from the trunk; neck short 
and without gi'ooves; trunk pear-^aped, increasing in diameter from 
the narrow neck backward, plumply rounded and smooth. A small 
and degenerate abdomen between the posterior processes; the latter 
cylindrical, half as long as the trunk, and contracted into a narrow 
pedicel where they join the thorax. Egg strings cylindrical, half the 
diameter of the body, and four-fifths as long; eggs small, in 10 or 12 
longitudinal rows, about 45 in a row. First antennae four-jointed; 
second antennae biramose, the endopod (dorsal) somewhat larger 
than the exopod (ventral), neither of them jointed. First maxillae 
minute, without a palp and tipped witli two setae; second maxillae 
filiform, of the same diameter throughout, and from two and a half 
to five times the combined length of the cephalothorax, trunk, and 
posterior appendages. Maxillipcds rather slender, with a stout spine 
on the basal joint near the distal end, and an accessory spine on the 
inner margin of the terminal claw near its tip. 

Color (preserved material), a li^t brownish-yellow. 

Total length (without posterior processes), 11 mm. Length of ' 
posterior processes, 3 mm.; of Qgg strings, 11 mm.; of second max- 
illae, 55 mm. Greatest width of trunk, 5 nun. 

(fongibrachia, long-armed, alluding to the second maxillae.) 

BemarJcs . — ^The distinguishing character’ of this species is the re- 
markably long and slender second maxillae, which, as Brian has 
stated, give the parasite the appearance of a tiny pear suspended by 
two long threads. No other copepod is known in which the attach- 
ment organs reach such a proportionate length. 

LXRlIABOPODtHA RBLATA. jnw WmIm. 

Plate 26, fig. D; plate 39, fige. 99 to 101 ; plate 40, figs. 102 to 106. 

Host and record of specimens. — About one' hundred specimens of 
both sexes were obtained from ther gilb of a large barndoor skate, 
Baja levis, at Harpsw^, Maine, August 15, 1913. A sin^e female 
with an attached male is made the type of the new species and is 
84848*— Proc.N.M.vol.47— 14 41 
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numbered 43572, U.S.N.M. T^te remaining ^ecimens are numbered 
43576, U.S.NJd., and become paralypes. 

Specific characUre of fmaU . — Cephalothorax short and wide and 
separated from the body by a well defined groove, the anterior por- 
tion covered with a dorsal carapace; trunk pear-shaped, narrowed 
anteriorly into a long slender neck, prolonged posteriorly into a 
blimtly roimded point between the egg strings, which represents the 
abdomen; on either side of this point, and dorsal to the egg strings, 
b a short cylindrical process, half a millimeter long and curved like a 
parenthesb mark; they are of the same diameter throughout, with a 
slight constriction at the base; egg strings only one-third as long as 
the trunk, but plump; eggs large, in 4 or 5 longitudinal rows, about 
10 in each row. 

First antennae plump and almost entirely concealed by the second 
pair, indbtinctly jointed and terminated by three short spines. Sec- 
ond antennae large and stout, inclined inward against the mouth 
tube, and biramoso at the tip, the two rami weU separated, unseg- 
mented, and curved toward each other at their tips, each armed with 
one or two stout spines and many smaller ones. First maxillae slender 
and tipped with two setae; palp short and thick, and also tipped 
with two setae. Second maxillae about twice the length of the 
cephalothorax, slender and joined at the tip to a small, button- 
shaped bulla. Maxillipeds largo and stout, the terminal claw long 
and slender, with an accessory claw on the inner margin, close to the 
tip, followed by a row of saw teeth; a large roughened knob on the 
inner margin of the basal joint near the dbtal end, against which Uie 
terminal claw shuts. Color, a uniform creamy white, the bulla 
transparent. Total length, including posterior processes, 5 mm. 
Xiength of cephalothorax, 1.2 mm.; of egg strings, 1.75 mm.; of sec- 
ond maxillae, 3 mm. Greatest width of trunk, 1 mm. 

Spedfie cTumuiera of male . — ^Anterior portion of cephalothorax and 
trunk parallel with each other and with the second maxillae and at 
ri^t angles to the posterior portion of the cephalothorax; no cara- 
pace; trunk conical, tapering rapidly backward, unsogmented, ter^ 
minating in two short processes, each tipped with a single spine; in 
side view the trunk does not project beyond the maxillipeds and 
looks like a third pair of appendages. 

First antennae three-jointed; second pair biramose, the rami 
curved toward each other, and each armed with two stout spines. 
First maxillae swollen at the base, slender at the tip, terminating in 
two long setae; no palp; second maxillae dender and tipped with a 
stout daw, which shuts past a spine on the basal joint, forming a 
chela. Basal joints of maxiUipdds stout, almost squarely truncated 
at the dbtal end, and furnished there with a diort and strong claw 
whose tip shuts down into a groove between two rounded knobs. 

Ookff, a uniform creamy-white. 
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Total length, 0.65 mm. Length of cephalothorax, 0.40 mm. 

{relaUi, connecting or establishing a relation between several spe- 
cies, as the type of the new genus). 

BemarJcs, — This new species was found in great abimdance on the 
gills of a large bam-door skate, captured in about 60 fathoms of water. 
Although only 100 specimens were taken there were fully 1,000 
on the single fish, the giUs being literally covered with them. The 
present species differs from hngimana in the details of the mouth 
parts, in the structure of the second antennae, and in the shape of 
the posterior appendages; from longibrdcTiia it is sufficiently distin- 
guished by the length of the second maxillae. 

Genus BASANISTES Nordmann. 

Generic cJiaracters of female . — Cephalothorax at right angles to the 
trunk axis, with no detoite demarcation between the two; no dorsal 
carapace, abdomen, anal laminae, posterior processes, or genital 
process; a largo spherical knob on the back of the head, a row of 
smaller knobs down the center of the back, and another row along 
either lateral margin. First antennae short, slender, and three- 
jointed; second pair stout and biramose, the exopod two-jointed, 
the ondopod one-jointod, the latter considerably larger than the 
former and both armed with small spines. Mandibles slender and 
curved toward the tips where they are armed with fine saw teeth, 
all about the same size. First maxillae slender and tipped with three 
setae; second maxillae short and wrinkled, bulla large and club- 
shaped. Egg strings cylindrical and rather plump. MaipUipeds 
stout and standing well in front of the second maxillae, the terminal 
claw without accessory spines. 

Male. — ^Unknown. 

Thfpe. — Baaanietes Tiuchonis (Schrank). 

{BasaifmteSt PTioavear^Cy a torturer.) 

RemarJes. — Milne Edwards, missing entirely the generic characters 
in Nordmann’s BasanisteSy made of it a genus to take the place of 
BlainviUe’s Leraaeopoday and included in it the two species which 
Blainville had placed under Lemaeopoda. Since Blainville’s genus 
was published 10 years before Nordmann’s, if it were necessary to 
choose between the two, Blainville’s name would taka precedence. 
But both genera are valid, and so the names which Milne Edwards 
brought into this genus must be transferred back again. 

TABLX OF SFBCIEB. 

1. Tormiual claw of maxilUpeds bnger than the second joint, the latter with a stout 

spine on its ventral surf^e 0 coregoni Neresheimer, 1900. 

1. Terminal claw of maxillipeds longer than the second joint, the latt^ without spines 

or knobs * • • -nortfimtnm Kessler, 1868. 

I . Terminal claw of maxillipeds shorter than the second joint, the latter with a large 
luibb against which the claw shuts like a chela. ...... .hu^wnis (Schrank), 1786. 
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Genus VANBEKEDBNIA Malm. 

Oeneric cTiaracters of female , — Cephalothorax and trunk in the same 
straight line but separated by a well defined groove; the former short 
and much broader than long, without a dorsal carapace, the latter 
elongate, depressed, and indistinctly segmented; no posterior proc- 
esses, genital process, abdomen, or anal laminae; first antennae short 
and unsegmented; second antennae uniramose; first maxillae bi- 
partite, without palps; second maxillae straight and rigid, approxi- 
mated for their entire length and fused at their tips, whore they arc 
joined to a mushroom bulla; egg strings filiform and much longer 
than the tnmk. 

Generic characters of male . — Cephalothorax and trimk in the same 
line and thoroughly fused, the separation being indicated, if at all, 
by a slight groove; no dorsal carapace; trunk shorter than the 
cephalothorax, conical, and bluntly rounded posteriorly, without any 
abdomen or anal laminae; antennae and mouth parts like those of 
the female; second maxillae and maxillipeds some distance behind 
the mouth tube (see pi. 28 , fig. N). 

Ty^^e . — Vanhenedenia Tcr^yeri, the single species. 

{Vanhenedenia, to P. J. van Beneden.) 

new enbfkmlly. 

Svhfamily characters of female , — Cephalothorax shorter than the 
second maxillae, much narrowed and flattened, in lino with the trunk 
or bent a little backward; tnmk elongate, flattened dorso-ventrally, 
enlarged posteriorly, with no traces of segmentation, no posterior 
processes, genital process, abdomen, or anal laminae; maxillipeds 
on the inner surface of the second maxillae, and the two removed a 
long distance behind the mouth tube; second maxillae united only 
at the tip, bulla mushroom dxaped. 

Male. — ^Unknown. 

RemarTcs . — Since this subfamily includes but a single genus its 
characteristics for the present will be the same as those of the genus. 
The most marked character is the juxtaposition of the second max- 
illae and maxillipeds and their removal a long distance behind the 
mouth tube. 

Genus TRACHELIASTES Nordmann. 

Oeneric characters of female . — Cephalothorax separated from the 
trunk by a well-defined groove, and usually strongly curved; no 
dorsal carapace; first antennae indistinctly jointed; second antennae 
biramose, each ramus unsegmej|^ted and ending in a claw; first max- 
ill^ tripartite, without a palp; second maxillae long, stout, and 
wwkled, united only at the tip to a mushroom-diaped bulla; max- 
iUipeds small, with weak claws; egg strings large and about as long 
as the tnmk. 
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Male. — Unknown. 

Type. — IVacheUastee polyedlpue Nordmann. 

(Traehdiastea, Tpdxii^duj, arching the neck like a horse.) 

Remarks . — This genus, like the subfamily, may be recognized at 
once by the fact that the maxillipeds have migrated away from the 
other mouth-parts, along with the second maxillae, the two being 
found together some distance behind the mouth tube. Nordmaon’s 
flgmes and description were so convincing as to leave no question in 
regard to the validity of the genus. It has never been disputed, nor 
has it any synonyms like most of the other genera. Richiardi’s 
species, gigas, was simply named with only a few words of descrip- 
tion, but the size given, combined with these few words, makes it 
certain that he had a new species, and hence it has been included in 
the f (blowing table: 

TABLK OF SPECIES. 


1. Oephalothorax half the length of the second maxillae or more 2. 

1. Cephalothorax less than one-fourth the length of the second maxillae 


2. Sise small (7.5 mm.); cephalothorax and second maxillae conical; the latter > 
together with the trunk, covered with rusty spots; genital process present. 

jnaculatiis Kollar, 1836. 

2. Size small (6 mm.); cephalothorax and second maxillae cylindrical and much 
wrinkled; cephalothorax strongly arcthed; no genital process. 

polycolpua Nordmann, 1832. 

2. Size large (36 mm.); cephalothorax flattened and curved forward but not 

wrinkled; no genital process grandis, now species, p. 645, 

8. Size medium (12 mm.); cephalothorax short, cylindrical; second maxillae slender 
and tapering and not wrinkled; genital process present ttUlljfet Kollar, 1836. 

3. Size large (80 mm.); mouth parts arranged like the sepals of a calyx; anterior third 

of second maxillae llliform gigaa Bichiardi, 1880. 

^ TRACHBLIASTBS OlUtNDIS, new tpectot. 

Plate 40, figs. 106 108. 

Efost and record of specimens , — Two females without egg strings 
and with no label to indicate their host or locality were found in the 
collection of the Museum. The better of the two has been numbered 
43565| U.S.N.M., and is made the species type. 

Specific choTCLCters of female . — Cephalothorax relatively very 
minute, curved forward ventrally between the second maxillae and 
much wrinkled; separated from the trunk by a deep invagination on 
either side and by a dorsal and ventral groove. Trunk massive, 
strongly flattened dorso-ventrally, gradually enlarged toward the 
center and then slightly contracted, the posterior margin almost 
squarely truncated, irith a slight invagination at the center and 
rounded com^; no posterior processes, genital process, abdomen, qr 
anal laminae. The convolutions of tffe oviducts form a series of slight 
itnmded swellings along either side of the median line. These swell- 
ings increase in size posteriorly and are of a darker color that the rest 
of tlie tronk« 
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First snteimae slender, cylindrical, slightly enlai^ed at the tips and 
obsourety segmented; second antennae with a short and stout basal 
portion made up of two segments, and two conical rami, each appar- 
ently unsegmented and ending in a short spine, the exopod nearly 
twice the length of the endopod. Second maxillae stout, strongly 
dattened dorso-ventrally, and tapering toward the tips, whore they 
are joined to the slender pedicel of the mushroom bulla. The cepha- 
lothorax being curved forward ventrally, the bases of these second 
maxillae nearly meet on its dorsal surface, and they extend forward 
anteriorly in line with the body axis. 

Maxillipods large and swollen and inserted on the ventral surface of 
the bases of the second maxillae, some distance behind the mouth 
tube; they are made up of two stout conical joints and a strongly 
curved terminal claw. 

Color (preserved material), a yellowish-white, the sweUings of the 
oviducts a l%ht brown, the bulla and its pedicel a dark cinnamon 
brown. 

Total length, including the second maxillae, 38 mm. Length of 
cephalothorax, 5 mm.; of second maxillae, 10 mm.; of trunk, 32 mm. 

Width of cephalothorax, 5 mm.; of trunk, 12 mm. Thickness of 
the trunk, 7 mm. 

(grandis, hxige or immense, alluding to the trunk.) 

Rtmarka . — ^If the immense size of the trunk and the details of the 
appendages did not make it certain that this was a new species, the 
meager material at the author’s disposal would not warrant its estab- 
lishment. Neither female possesses egg strings, the trunk of one is 
badly mutilated, and there are no data as to host or locality. And 
yet it will be evident to anyone that the specimens are certainly 
new and imique in many respects, and accordingly they are put for- 
ward as a new species, very much the largest of the genus. 

new eubOunllr. 

Sulfumily dvamclera of female . — Cephalothorax about the same 
length as the second maxillae, bent backward at a right angle with 
the body axis; trunk*plump, with two posterior processes, but with no 
genital process, abdomen, or anal laminae; trunk imsegmented; max- 
illipeds minute and degenerate, removed a long distance behind the 
mouth-tube; second maxillae removed an equal distance behind the 
maxillipeds, fused throughout their entire length and armed at the 
tip with a bulla or with dichotomously branched horns, similar to 
those found in certain of the Lemaeidae; maxillary glands as external 
swellings on the trunk at the base of the second maxillae. 

Mode. — ^Unknown. 

Beaiualu. — ^Ihis subfamily just fills out the possibilities in the mat- 
ter of the arrangement of the second maxillae and maxillipeds with 
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reference to the mouth tube. In the Lemaoopodinae they are close 
together and close to the mouth-tube; in the Tracheliastlnae they are 
close together, but are removed from the mouth tube; in the Clavel- 
linae one of them is close to the mouth tube while the other is sepa- 
rated, and here in the Brianellinae they are both separated hut at dif- 
ferent distances. Such a completion affords gratif3nng proof that the 
original basis of systematization was Well chosen. 

BRIANELLA, new genus. 

Generic cTutraders of female . — Cephalothorax in line with the sec- 
ond maxillae and at right angles to the trunk axis, considerably 
longer than the trunk and about the same length as the second 
maxillae ; separated from the tnmk by a distinct groove; trunk pear- 
shaped, with posterior processes dorsal to the egg strings; first 
anteimae rudimentary knobs; second antennae biramose and chelate 
at the tips; mouth area depressed or telescoped into the anterior 
surface of the head; second maxillae partially fused, each terminating 
in a dichotomoxisly branched horn instead of a common bulla; 
maxillipeds reduced to papillae and terminating in small spines 
instead of claws. 

Mole. — ^Unknown. 

Type. — BrianeUa comiger, new species. 

(Briandla, to Dr. Alessandro Brian, who has published many 
valuable memoirs on the parasitic copepods.) 

Remarics . — In addition to the separation of the second maxillae 
and maxillipeds from each other and from the other mouth-parts, 
this genus also offers a striking contrast to every other genus in the 
Lomacopodidae in the absence of a bulla and the presence of dicho- 
tomously branched horns, similar to those foimd on the head of some 
of the Lomaeidao. And yet this is but little different from what 
we find in the genus Charopinua, where the second maxillae are en- 
tirely separate and end in enlai^ed disks, or fingerlike processes. 
It is but a short step from those processes to these horns, and the 
two are probably formed in a very similar manner. The removal 
of the maxillary glands to the cephalothorax is also similw to what 
is found in several genera of the davellinae. This genus, therefore, 
in its morphology as well as in the arrangement of the mouth parts, 
stands between the Lemaeopodinae and the davellinae. 

BSIAIIBUA COSmOXa. IMW ivwln. 

Plate 41, figa. 109 to 113. 

HoH and record ofspeoimona. — Two adult females with egg strings 
were obtained from the gills of a ray off the coast of Lota, Chile. 
The more perfect specimen is numbered 48578, and ui 
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made the type of the new species; the other specimen is ntunbered 
43583 and becomes a paratype. 

Specijie eharactera <if /emaZ«.--Oephalothorax thick, cylindrical, 
longer than the trunk, and in Une with the second maxillae at right 
angles to the trunk axis; head not enlarged and without a dorsal 
carapace; trunk ovoid, flattened dorso-ventraUy, contracted ante- 
riorly where it joins the cephalothorax, and smoothly rounded pos- 
teriorly; asing^pairof posterior appendages dorsal to the egg strings, 
close together, parallel, and curved dorsally; no genital process, abdo- 
men, or anal laminae; egg strings attached dorsally ciose to the 
processes, as long as the trunk and half as thick; eggs small, in 8 or 
10 longitudinal rows, about 30 in a row. 

First antennae very rudimentary, a mere unsegmented knob inside 
the second pair; second antennae indistinctly three-jointed and bira- 
mose at the tip, the two rami like the jaws of a pair of pincers, and 
each tipped with a minute spine; basal joint much enlarged, with a 
wide flattened and laminate process on the posterior margin. The 
area carrying the mouth tube is depressed or telescoped into the 
anterior part of the head, so that the mouth docs not project beyond 
the surface. In this depression lie the first antennae and the first 
maxillae. The second maxillae are separate at their base and for 
one quarter of their length, then fused solidly. At the base of each 
maxilla, on the lateral margin where it joins the cephalothorax, is a 
maxillary gland, trapezoidal in outline, as wide as the maxilla, and 
projecting prominently. These glands are peculiarly large and their 
location is a conspicuous one. At the tips of these maxillae we do 
not find a bulla, but a pair of dichotomously branched horns. Each 
of these starts from the lateral margin of the maxilla on its own side, 
and the two extend away from each other; they are twice or thrice 
compounded and the branches are bluntly pointed. The maxilfipeds 
are situated at the center of the space between the second mniAllnA 
and the mouth tube; their basal joints are minute, slender, and 
triangular in shape, while the terminal claws have degenerated into 
mere spines at the apex of the basal joints. 

Color (preserved material), a dark yellowish-brown. 

Length of cephalothorax, 6 mm.; of trunk, 4.75 mm.; of posterior 
processes, 4 mm. ; of egg strings, 4.26 mm. Width of cephalothorax, 
1.40 mm.; of trunk, 2.5 mm. 

{comiger, carrying or wearing a horn, alluding to the second 
maxillae.) 

Beimrlcs . — rhis being the only species of the genus, it follows that 
it displays all the generic characters, and so becomes of great sys- 
tematic interest. The remariEs already made under the genus spply 
with equal force here. 
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THOMSONELLA, new genus. 

Qenerie eharadera of fenude. — Cephalothorax half the length of the 
second maxillsB, the two in the same hne and at right angles to the 
trunk axis; trunk pear-shaped and a little lunger than the cephalo- 
thorax, indistinctly divided into four segments; two slender poste- 
rior processes dorsal to the egg strings; a rudimentary abdomen but 
no anal laminae; maxiUipeds at the center of the space between the 
second maxillae and the mouth tube, small and rudimentary; second 
maxillae long and free to their tips, where they are joined to an ordi- 
nary, bulla. First antennae two-jointed, the basal joint the longer; 
second antennae biramose, exopod much larger than the endopod, 
both unsegmented ; first maxillae tipped with three setae, and bear- 
ing a palp with two terminal setae. 

Male . — Unknown. 

Type . — ThomsoneUa parJceri (Brachidla parkeri Thomson). 

(Thomsondla, to Prof. George M. Thomson, of the University of 
New Zealand, who first described the type-species.) 

Bemarka. — ^This new genris is established for the species described 
under the name BracMeBa parkeri by Prof. Thomson in his “Par- 
asitic Copepoda of New Zealand,”* and afterward (1909) by Miss 
May E. Bainbridge,* who placed a question mark in front of the 
genus name. That it can not belong to tlte genus Brachidla is at 
once evident from the position and degeneration of the maxiUipeds, 
as weU as from the structure of the other mouth parts. It does not 
possess a single character assigned to the genus Brachidla except the 
laig;e size and the separation of the second maxillae. It shows a 
dose relationship to the new genus BrumeUa in the position and 
structure of the maxilUpeds and in the general make-up of the entire 
body. But it differs from that genus in the structure of the first 
antennae, the mouth tube, and the second maxillae, and may be 
recognized simply by the presence of tho bulla instead of the branched 
horns. It serves to place the now subfamily on a more secure founda- 
tion, and in the possession of a buUa it shows that the same variety 
exists in the new subfamUy as in the older ones. 

OX.AVBir.t.IN-A.lC. new •utfemily. 

Svhfa/mBy characters of female. — Cephalothorax much longer than 
the second maxiUae and often bent backward until it rests against the 
dorsal surface of the trunk; usuaUy narrow and wormlike; trunk 
flattened dorso-ventrt^Uy, with paired posterior processes, sometimes 
as many as six or eight, and often with an unpaired genital process; 
uraally no abdomen and no anal laminae; maxiUipeds close to the 

1 Trana. New Zetland Inetitute, rol. S2« p. S74. 

• Trtne. Llnnaetn Society, ter. 2, Zool, vd., 11, p. 83. 





660 PROOBSDimB OF TBS VATIOFAL MU8BUM. rot. 41. 

b&se of the mouth tube and looking like an imder jaw in side view; 
second maxillae removed a long distance behind them, sometimes 
fused, sometimes separate, usually with a bulla; maxiUary glands as 
external swellings at the base of these maxillae. 

Svirfamily cJiaraders of male . — Cephalothorax fused with the tilink, 
with no traces of segmentation; no anal laminae or only very minute 
ones; second antennae biramose, but without a claw; in Brachiella 
and its relatives the cephalothorax and trunk are in the same line or 
the body is somewhat curved; in ClaveHa and its relatives the body 
is folded together ventrally with no distinction of cephalothorax and 
trunk. 

Remarks , — This subfamily is considerably the largest of the four 
and includes all the more degenerate genera. Since it has also been 
the least well known and has served as a sort of wastebasket to catch 
such forms as could not readily be located elsewhere, more changes 
have been necessary and a much larger number of new genera have 
been introduced. The figures and the diagnoses given, however, will 
readily prove the validity of these genera, which are largely due to 
the differential characters of the males, here for the first time pre- 
sented. 

Genus THYSANOTB Kr0yep. 

Qenerie characters of female . — Cephalothorax in line with the trunk, 
short, thickset, flattened dorso-ventrally, and completely fused with 
the trunk or only imperfectly separated; tnmk tmsegmented, flat- 
tened like the cephalothorax, with no genital process, abdomen, or 
anal lamiiute; a pair of fingerlike posterior processes ventral to the 
egg strings; branched or unbranched fimbriate processes attached to 
the posterior margin of the second maxillae, to the body at the base 
of the second maxillae, and to the posterior comers of the trunk, 
sometimes hiding the egg strings. First antennae indistinctly seg- 
mented; second anteimae biramose; first maxillae large, tripartite; 
second fnaxillae united only at their tips, bulla mushroom-^apod; 
maxUlipeds large and powerful; egg strings usually short and stout. 

Generic characters of male . — Cephalothorax in line with trunk axis, 
the two curved into a quarter moon and separated by a distinct 
groove; no dorsal carapace; tnmk spindle-shaped, unsegmented, and 
terminated by two conical anal laminae, which are emwed ventrally; 
mouth- tube and appendages at ri^t angles to the body axis; second 
antennae uncinate; second maxillae and maxillipeds with stout 
sickle-shaped claws, one or both of them sometimes twisted like a 
corkscrew. 

Type. — Thysanote pomacanOd Bjfiyer. 

{Thysanote, ditaavoc, a fringe, alluding to the fimbriate processes.) 

Remarks . — This genus may be recognized at once by the fimbriate 
processes, whose dense fringe causes some of the species to bear a 
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crude resemblauce to a mmiature human figure. The genus tjpe 
shown by the male is fully as distinct as that of the female, and this 
has differentiated the genus so thoroughly there has been almost 
no false identification of the species (see pi. 26, fig. O). 

TABLE OP BPBOISa. 


1. Fimbriate procesBea few in number and well separated 2. 

1. Fimbriate prcK^esaes numerous and thickly massed 3. 


2. ProcosecB unbranched, club-shaped. .apjwndtmZata (Steenstrup and Ltitken), 1861. 

2. Processes diehotomously branched longimana Wilson, 1913, p. 651. 

3. Second maxillae with three single processes; a single bundle of unbranched proc- 

esses on either side of the trunk at the posterior end fimhnata (Heller), 1866. 

3, Second maxillae witli four bundles of prcK^esaes; two similar bundles at the posterior 

end of the trunk, all diehotomously branched 4, 

4. Posterior fimbriate processes recurved at the tips and entirely concealing the egg 

strings pomacanihi Kr0yer, 1863, p. 651. 

4. Posterior processes straight, egg strings visible for half their length. 

lohivmtris (Heller), 1865. 

THYSANOTB LOHOIMANA WUwm. 

Thy$anotc Icngimana Wilson, 1913, p, 267, pi. 47, figs. 262-264; pi. 48. 

Host and record of specimens. — Five females and three males were 
obtained from the throat of the red snapper, Neomaenis (vya, at Mon- 
tego Bay, Jamaica, July 23, 1910, and both sexes are fully described 
in the reference given above. Since the host is found all along our 
Atlantic Coast as far north as Connecticut this parasite also may be 
classed as North American. 

TUYSAKOTB POMACANTm Kr^yer. 

ThyBanoU ponweanihi Kr 0Y£B, 1863, p. 288, pi. 15, fig. la to i. 

Host and record of specimens. — Kr0yer obtained 10 females from 
the gills of Pomacariihus pam in the Danish West Indies. M. T. 
Thompson recorded in his manuscript notes two females of this 
species from the gills of Pomacanthus aremtus in the local collec.- 
tion at Woods Hole, Massachusetts. From the sketches and data 
accompanying this record it is certain that the specimens really 
belonged to this species, so that it may be recorded as North Ameri- 
can. These specimens, however, can not be found, and hence no 
attempt is made to supplement Ex^yer’s description. 

THYSANOTELLA, new genus. 

Generic characters of female. — Cephalothorax curved forward and 
nearly as long as the trunk; the latter much the wider, with concave 
sidesi each of the four comers prolonged into a single bundle of four 
filiform, unbranched processes; two pairs of posterior processes, ope 
dorsal, the other ventral, close to the midline, with a tiny genital proc- 
ess between them. First antennae three-jointed; second antennae 
biramose, without claws; first maxillae bipartite, palp with a single 
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spine; second xnaxillae fused, except for a short distance at the 
center, bulla disk-shaped; znaodllipeds stout, terminal claw slender; 
egg strings club-shaped, and as long as the trunk. 

Oenerie characters of male, — Cephalothorax ovoid, in line with the 
trunk and separated from the latter by a distinct groove; no dorsal 
carapace; trunk two-thirds the length and only one-fifth the diameter 
of the cephalothorax, distinctly divided into three segments and 
terminating in two lancinate plates. 

First and second antennae close togiethbr at the upper and anteiior 
comer of the cephalothorax, a considerable distance from the mouth 
tube; first antennae three-jointed; second pair uniramose and two- 
jointed; maxillipeds relatively enormous, the claw very powerful, 
bent so as to form three-quarters of a circle, and sharp pointed, with 
an accessory spine on the inner margin. 

T)/pe . — Thymnotdla mvUifmhriata (Bassett-Smith). 

{ThyaanoieUa, the diminutive of TJiysanote,) 

RemarTes, — Tliis genus is established to include a single species 
described and figured by Bassett-Smith (189H, p. 96, pi. 6, fig. 2, a 
to g). Both sexes are Imown, and each difleiB so markedly from tlie 
types of the other genera that the validity of the genua is securely 
established, provided Bassett-Smith's description was correct. In 
the female the long and wormlike cephalothorax is like that found 
in EuhrachieRa, ClaveUa, and CJiaropinvA, but very different from that 
foimd in TJiysanote; the fimbriate processes are all on tlie trunk, and 
there are two pairs of posterior processes. Tlie entire make-up of the 
male is peculiar; the body is reduced to less than a quarter the size of 
the cephalothorax, but is distinctly segmented; the two pairs of 
antennae are away up on the back of the cephalothorax, and the 
maxillipeds are enormously developed and peculiar in position. 
Bassett-Smith himself says of this male: ''It shows distinctly the 
Brachidla form.'' But from the figure here given (fig. H, pi. 26) it 
will be seen that it conforms far more to Charopinua than to Brachi- 
dla. He tells us that he only succeeded in making a rough drawing 
of this male and that he lost the specimen while preparing it for 
mounting. But granting this, no amoxmt of correctiag or finishing 
could ever cause his figure of the male to boar any resemblance to 
that of BraehieUa or Thyaannote, 

Genus CHAROPINUS Kr^yer. 

Oenerie eharactera of female, — Cephalothorax elongate, cylindrical, 
more or less distinctly separated from the trunk, sometimes turned 
back at right angles or even against the dorsal surface of the trunk; 
usually no dorsid carapace; trunk pear-shaped, enlarged and often 
flattened posteriorly, and carrying there a pair of filiform posterior 
processes, dorsal to the egg strings^ no genital process, abdomen or 
anal laminae. First antennae indistinctly four-jointed; second 
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antezmao with a curved exopod and a jointed endopod^ making the 
rami somewhat chelate; first maxillae tripartite, palp with one or 
two minute spines; second maxillae long and usually quite corru- 
gated, sometimes joined at their tips and furnished with a bulla, 
sometimes separate, with their enda enlarged in various patterns 
and clasping a chi tin bar; maxillipeds with a short terminal claw, 
shutting against a projection on the second joint. 

Generic characters of male, — ^Antorior portion of cephalothorax at 
right angles to the posterior portion and the trunk; no distinct 
dorsal carapace; thorax se^ented with an enlarged genital segment; 
a well-defined and segmented abdomen, carrying anal laminae. 
First antennae indistinctly four-jointed; second antennae biramose, 
rami usually cuiwed and chelate; first maxilla tripartite, palp with 
two setae; second maxillae and maxillipeds some distance behind 
the other mouth parts and close together. 

Type. — Charopinus dalmanni (Retzius). 

(Charopinus, the name of a parasite in Martial.) 

Remarlcs, — Kr0ycr's description of the species (dalmanni) which he 
made the genus type, and of a new species ramomsy and the details 
given in his figures, leave no doubt that the ^^new’’ genus and species, 
Stylophoras hippocephalua, proposed by Hesse in 1878, is really 
only a new species of Charopinus, To these three species Scott 
added a fourth, dulius^ in 1900, but if one will examine the figures 
and description in the same paper (1900, p. 173) of the species which 
Scott named Lemaeopoda clutkae, it will be evident that this also 
belongs to the present genus and not to Lemaeopoda, This genus 
is the only one in the entire family in which the adult male is com- 
pletely segmented, while the male of Lemaeopoda shows no segmen- 
tation whatever. In particular the partial or complete separation 
of the tyro segments bearing the second maxillsB and maxillipeds is 
characteristic of the male Charopinus f and this is admirably shown 
in Scott's figure. His species, therefore, must be removed from the 
genus Lemaeopoda and placed here with the other species of Charopi- 
tms. Exactly the same statements apply to the species called 
BrachieUa malleus by Nordmaim (1832, p. 96) and Vogt (1877, 
p. 46), and also to the species named below {dentaius), in each of 
which the male proves beyond a doubt that the species belongs to 
the genus Charopimis, It will be noted also that every species of 
the genus as here constituted is parasitic upon^^tho gills or in the 
nasal openings of a ray. 

TABLB or SPBOtES. 

1 . Tips of second irmxillao completely fused and furnished with a bulla for attachment 

to their host 2. 

1 . Second maxillae entlTely separateor sli^tly coalesced, the tipof each enlazged and 
anchored separately in the host 3. 
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2. Socond maxillae half as loi^ again as Hio trunk; bulla thin and wide. 

duhiuB (T. Scott), 1200. 

2. Second maxillae the same length as the trunk; bulla thick and narrow. 

chuhae (T. Scott), 1900. 

2. Second maxillae half the length of the trunk; bulla thin and narrow. 

urmllms (Rudolphi), 1832, p. 654. 

2. Second maxillae one-third the length of the trunk; bulla small and mushroom 

shaped; no ixwterior processes dentatua (Wilson), 1912, p. 654. 

3. Ends of second maxillae slightly coalesced, branched separately; posterior proc- 

esses short, curved raviosus Kr0yor, 1863. 

3. Ends of second maxillae enlarged into semilunar disks; posterior processes strongly 

curved <faZ7nanm (Retzius), 1829, p. 655. 

3, Ends of second maxillae terminating in finger-like projections; posterior processes 

short and divergent hippocephalua (Hease), 1879. 

3, Ends of second maxillae enlarged into semielliptical disks, which are slightly 
coalesced at the center; no branches or projection; posterior processes short and 
straight hicaudatm (Kr 0 ycr), 1837, p. 656. 

CHAROPINUS MALLEUS (RudolplU). 

Brachiella malhms Nordmann, 1832, p. 95. — Voot, 1877, p. 46, pi. 3, figs. 1-^. 

Host and record of speciimm. — A single lot of females with egg 
strings broken was taken at Port Arthur, Manchuria, by J. F. Abbott, 
and were sent to the author from Stanford University by Dr. C. H. 
Gilbert; there is no record of the host or date of capture. Tliese 
parasites have been given Cat. No. 38578, U.S.N.M. 

RemarTcs, — ^This species was first described in manuscript notices 
by Rudolphi in 1817 under the name Dirhynchus malleus. These 
notices were handed over to Nordmann, who published the species 
in 1832 as Brachiella malleus, with a short description but no figure. 
In 1877 Vogt published a more elaborate description, accompanied 
by excellent figures, and it has been noted by many subsequent 
investigators. The type of male however, which is admirably 
portrayed by Vogt, is very different from that belonging to the genus 
Brachiella, but is like Oharopinus, and accordingly is transferred to 
this latter genus. 

CaAROPmUS DEHTATUS (WUtoa). 

BrachUlla dmtata Wilbon, 1912, p. 97, pl.9. 

Host and record of specimens. — Six lots of this species, numbering 
twenty to twenty-five specimens each, and including both sexes, 
were obtained by Rev. George W. Taylor, former director of the Pacific 
Coast Biological Station at Nanaimo, British Columbia. They were 
taken from the gill arches in the throat of the skate. Raja 
Hnocvlata, and the lots have received, respectively, Cat. Nos. 38636, 
38642, 38643, 38644, 39537, and 39540, U.S.N.M.; the first lot were 
made the types of the species. 

Remarks. — Both sexes of this species were fully described and 
figured in the paper referred to above, and at the time the manu- 
script was written they were refen*ed to the genus Brachidla in con- 



NO. 2068 . NORTH AMERICAN PARABITIC COPBPOPB-^WILBON, 666 


sequence of the structure of the second maxillae. A more careful 
study of both sexes and especially of the male, in the light of the 
differentiations here established, shows that the species belongs to 
the genus Charopimis and not to Brachiella, and it is here transferred, 
with the necessary change in the adjective (see pi. 26, fig. I). 

This and the two following species are the only ones thus far found 
in North American waters. 

CHAROPHrUS DAZACANNI (Retxitw). 

Lemaea dalmanni Rbtzius, 1829, p. 109, pi. 6. 

Lemaeopoda dalmanni Kr^yer, 1837, p. 264, pi. 2, fig. 11; pi. 3, figs. 4a and 46. 
Ckaropinus dalmanni ICr0ybr, 1863, p. 280, pi. 14, fig. 6, a to g . — ^T. Scott, 1900, p. 

169, pi. 8, figa. 6 to 10. 

Host and record of epecimem . — ^Two females with egg strings were 
obtained from the nostrils of a skate at Polperro in 1884, and were 
sent to the United States National Museum by Rev. A. M. Norman, 
of England. They were numbered 12909, IT .S.N.M. Another lot of 
three females with egg strings was obtained from the nostrils of the 
barndoor skate, Raja levia, at South Harpswell, Maine, July, 1913, 
by the author. These have received Cat. No. 43675, U.S.N.M. 

Remarks . — The description and figures published by Retzius, 
although in many respects imperfect, leave no doubt as to the identity 
of the parasite. And when supplemented by tlie excellent work of 
Kr0yer and T. Scott there is practically nothing to be added except 
a few comments upon the morphology, and one or two corrections. 
Turner and Wilson published, in 1862, an extended accotmt of the 
present species, including observations on its larval form. Their 
figures are admirable, but, whatever value their description may 
possess is greatly diminished by the fact that they mistook the ventr^ 
for the dorsal surface, and have not named correctly a single appen- 
dage except the second antennae, whose nomenclature they borrowed 
from Kr0yer. The ‘‘eyelike” spots noted by Retzius and Kr0yer 
on either side of the thorax in front of the base of the second maxillae 
are doubtless the maxillary glands, which often appear in other genera 
of this family in the form of protuberances upon the external surface 
of the cephalothorax. Uuri:^ the migration forward of the maxil- 
lipeds and the migration backward of the second maxillae, these 
glands are sometimes drawn out of the maxillae into the body of the 
cephalothorax. Turner and Wilson describe what is evidently the 
body of the gland and the excretory duct leading from it. The pos- 
terior appendages are said by every investigator who has described 
the species to spring from the ventral surface of the body in front of 
the egg strings. But they are just as certainly dorsal as in ramosw 
and the other species of the genus. If the cephalothorax be straight- 
ened up into line with the rest of the body, the mouth parts are of 
course on the ventral surface, and the posterior appendages are just 
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as surely dorsal. The disoorery of this species in the nostrils of the 
barndoor skate upon our own coast makes it necessary to include it 
in the North American fauna. 

cKAnoraius mcAxmATus 

Plate 41, figs. 114 to IIB; plate 42, figs. 119 and 120. 

Lemaeopoda bicaudata Kb0yeb, 1837, p. 275, pi. 3, fig. 11. 

Brachxella poitinacae P. J. van Bbnbden, 1851, p. 118, pi. 4, figs. 8, 9 . — Kurz, 1877, p. 

389, pi. 25, figs. 2, 3. 

Brachiella poBtinaca Baiwbridob, 1909, p. 50, pi. 8, figs. 6, 7; pi. 9, fig. 8.— T. and A. 

Scott, 1913, p. 211, pi, 64, fig. 8. 

Host and record of specimens, — ^Eight females with egg strings were 
obtained from the spiracles of the common dogfish, Squalus acanthias, 
by Dr. F. D. Lambert at South Harpswcll, Maine, July, 1912. They 
have received Cat. No. 43536, U.S.N.M. 

Specific characters of female, — Cephalothorax short and wide, and 
incited at an angle of 46° to the tinink axis; a narrow dorsal cara- 
pace divided longitudinally thi'ough the center, the two halves 
resembling closely the elytra of beetles, and diagonally truncated 
anteriorly; tnmk somewhat pear-shaped, narrowed into a long and 
slender neck anteriorly, swollen into a sphere posteriorly, and flat- 
tened dorso-ventrally; posterior processes cylindrical, plump, dorsal 
to the egg strings and half tlio length of the latter, and inclined back- 
ward; egg strings stout, cylindrical, and about the same length as 
the trunk; eggs in 8 longitudinal rows, about 18 eggs in the longest 
row. 

First antennae two-jointed, the basal joint considerably swollen 
and armed on the anterior margin with a long and stout spine, the 
terminal joint narrower and tipped with two olfactory cylinders and 
a small spine; second antennae biramose, both rami imsegmented, 
the endopod considerably larger than the exopod, and both of them 
covered with small spines and bristles. Mandibles long and narrow, 
with four large principal teeth, two smaller secondary tooth, and two 
intermediary teeth. First maxillae tripartite, the outer ramus 
smaller than the other two, palp large and tipped with two setae. 
Second maxillae slender and cylindrical, two-fifths as long as the 
trunk and enlarged at the tip into a crescent or semicircle, at right 
angles to the axis of the maxilla. Maxillipeds with a stout basal 
joint, armed on the inner margin with two knobs covered with 
spines and a large solitary jointed spine; terminal claw slender, with 
an accessory claw at the tip on the inner margin. 

Color (preserved material), a uniform yellowish white. 

Cephalothorax, 2.20 xnm. long, 1.25 mm. wide. Trunk, 3.75 mm. 
loi^, 2 mm. wide, 1.60 mm. thick. Egg strings, 2.75 mm. long. 
Posterior processes, 1.10 mm. long. 

(bicoAjidaiWf his, two, and iwuda^tus, tailed, alluding to the pair of 
small posterior processes, looking like two tails.) 
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JBemarks . — ^This U the only parasite within the author^s knowledge 
that has ever been found upon the common dogfish along our North 
American coasts. Doctor Lambert has handled thousands of dogfish 
specimens for laboratory purposes, and this is the only instance in 
which any copepods have been found upon them. The species, 
therefore, can not be at all common; it may be readily distinguished 
by the divided carapace, the slender neck, usually flexed backward, 
and the plump posterior processes. 

This species was discovered by Kr0yer in 1837 and was referred to 
the genus Lemaeopoda, but he placed a question mark after the genus 
name and said in the context: '‘There is some doubt as to whether 
this Lernaean should be referred to the genus BrachieHa or Lemaeopoda^ 
or whether it should be made the type of a new genus.'^ The species 
was afterwards described by Ben^en under the name Brachidla 
poAtinacae; it has since been noted by Kurz (1877), Brian (1906), 
Bainbridge (1909), and T. and A, Scott (1913), besides appearing in 
several lists. In some of these the specific name ended in a vowel, 
in others in a diphthong; it ended originally in a diphthong. That 
it really belongs in the genus Charopinua is clearly shown by the 
backward flexion of the cephalothorax, by the enlarged ends of the 
second maxillae, and by the structure of the first antennae and first 
maxillae. The description and figures given by Miss Bainbridge^ 
(1909) are the best that have been thus far published; the following 
differences are noted in the present specimens. The first antennae 
have only two joints instead of four, and are exactly like those figured 
by Miss Bainbridge (pi. 9, fig. 8). The teeth on the mandibles corre- 
spond with those given by Miss Bainbridge, and are a trifle different 
from the ones figured by Kurz. There are no troches of the "pair of 
slender clawed appendages’’ at the sides of the mouth tube noted by 
Mjss Bainbridge. It would be very difficult to understand what 
these would represent, if present. That they can not be "maxillary 
palps,” as suggested by Thomson for his BracMdla parkeri and 
quoted by Miss Bainbridge, is at once evident when we reflect that 
the maxillae already have well-developed palps. In examining a 
British specimen of BrachieUa parJceri Miss Bainbridge failed to find 
the structures designated "maxillary palps” by Thomson, and in 
the specimens here described the present author fails to find the 
structures noted by Miss Bainbridge. It seems probable in both 
cases, therefore, that they were accidental rather than specific. 

Genus NAOBHANCHIA Hesse. 

Oenerie churacUrB of/moZe.— Cephalothorax narrow and elongate 
and well separated from the trunk; a minute but distinct dorsal 
carapace on the head; trunk broad and well rounded anteriorly, 

1 ICiM Ifoj B. Bifnbridi^, now tOo Hon. lira. Honn C<SUns. 
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much narrowed posteriorly, with a pair of ventral posterior processes; 
abdomen well differentiated and carrying anal laminae; egg strings 
extending in front of the oviduct as well as behind it, and inclosed in a 
membrane, strengthened by ribs. 

First antennae three-jointed; second antennae biramose, the 
exopod two-jointed, the endopod simple; first maxillae bipartite, 
without a palp; second maxillae in the form of bands, containing 
longitudinal muscles, which clasp around the gill filaments of the 
host; no bulla; maxiUipeds of the usual pattern; a pair of spoon- 
shaped palps attached either to the second joint of the maxillipeds, or 
to the ventral surface of the head. 

Generic characters of male . — Cophalothorax and anterior tnink in 
the same lino and indistinguishably fused, without any trace of 
segmentation, the two covered with a dorsal carapace; posterior 
trunk turned ventrally at right angles to the anterior portion, and 
projecting from beneath the posterior end of the carapace as a large 
process behind the second maxillae; anal laminae small, sometimes 
entirely lacking. First antennae three- join ted; second antennae 
biramose, the exopod jointed and chelate, the endopod simple; first 
maxillae bipartite, without a palp; second maxillae and maxillipeds 
removed some distance behind the other mouth parts, about the same 
size and armed with stout claws. 

2\/pe. — NaohrancMa cygniformis Hesse. 

{Naobranchia, uaio), inhabiting and ^pdij-^ea, gills.) 

Remarhs . — This genus is one of the most interesting in the entire 
family. The female can be recognized at once by the flattened 
muscle bands which serve for second maxillae, and by the fact that 
the egg strings are carried inside of a protecting membrane. The 
anterior part of the body of the male is similar to that of Thymnote, 
but the posterior body is bent sharply at a right angle and projects 
ventrally like an impaired appendage behind the second maxillae. 
These characters will distinguish either sex at a glance, and since 
they are so totally different from all other genera it follows that an 
account of the internal as well as the external morphology of the 
genus ought to be interesting as well as instructive. From serial 
sections of Naohranehia lizae we learn that the mouth tube, as in 
most other genera, is the most anterior portion of the body. Through 
it runs the thread-like esophagus (oe, fig. 121), which is bent more 
sharply than in Aehtheres and ClmeUa, and whidi extends a con- 
siderable distance behind the maxillipedb. It enters the stomach at 
the center of the anterior end, the entrance being surrounded by a 
rather weak sphincter muscle. The anterior portion of the stomach 
(«) is thrown into a series of fairly regular transverse folds by alter- 
nate constrictions and enlargements. When it reaches the bases of 
the second maxillae these folds abruptly cease without any change 
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in the average diameter. This smooth posterior portion of the 
stomach passes insensibly into the intestine (i) which is curved a 
trifle upward nearer to the dorsal surface of the body and opens at 
the anus (a). The cells of the glandular layer of the stomach and 
intestine are similar to those of other genera (figs. 123, 126, 133). 
The frontal gland (fg, fig. 122) is at the extreme anterior portion of 
the head and is proportionally very small. This genus is not per- 
manently fastened to its host by any bulla or frontal filament, and 
hence a much smaller gland is sufficient. The second maxillae are 
flattened into a thin ribbon and the maxillipeds are extremely 
minute. Hence, there are no excretory glands in either of them, 
but there is a pair of large glands in what may be called the shoulders 
of the trunk, opposite the bases of the second maxillae and above 
the tips of the egg strings (%. 125). The infra- and supra-esopha- 
geal ganglia arc exceptionally lai^e, and there is not the disparity in 
size between them that was noted in Achtheres (ig, sg, fig. 122). 

Each ganglion shows the usual nerve connections with the various 
appendages, but the large posterior nerve (p), which runs back along 
the floor of the nock and trunk, is given off from the ventral surface 
of the infra-esophageol ganglion and not from its posterior end. 
The cement glands are in the posterior part of the body on either 
side of the intestine. The ovary and uterine processes of the ovi- 
ducts are arranged similarly to those of Achiheres. On exa mining 
cross sections of the second maxillae it is found that in the process of 
becoming flattened they have also undergone other changes. On 
the outer suiface of the maxilla there is a thin layer of ordinary skin 
(s, fig. 124); immediately beneath this are the three bundles of 
muscles (m) symmetrically arranged, one at the center and one at 
a little distance toward each lateral margin. Each mxiscle nms 
along its own cylindrical tube and is distinct from the others, but 
the tubes are connected across the two intervals by open spaces (o) 
in which may be found a thin muscular ribbon. That portion of 
the maxilla on the inner side of the muscles is much thicker than the 
outer skin and has become solidified into a homogeneous mass in 
which there is no longer any distinction of dermis, epidermis, and 
subcutaneous tissue (n, fig. 121). This mass has every appearance 
of cartilage and takes a cartilage stain. On the contrary, the blunt 
claws at the tips of the maxillae take the eosin, but do not take the 
haematoxyUn. 

TABLE OF BPBCtBS. 

1. Egg attinge reaching forward nearly to the base of the second maxillae; abdomen 

reachingbackwardnearly to the tipe of the egg strings. .ftrae(Knifyer), 1863, p.660. 

1. A long interval between the second maxillae and the egg string; abdomen scarcely 

reaching the center of the latter 2. 

2, Cephalothorax much longer than the rest of the body and filiform. 

cyipiifimnU Heiee, 1863. 
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2. Oephalothorax the eame length tm the rest of the body, thick and stocky 3. 

3. Egg strings longer than the trunk and parallel — amplectens (Kurz), 1677. 

3. Egg strings much shorter than the trunk and inclined toward each other. 

occidentali$f new species, p. 663. 

NAOBRAHCHU ZJZAX OUm). 

Plate 27, fig. J; plate 42, figs. 121 to 124; plate 43, figs. 125 to 132; plate 44, figs. 133 

to 135. 

Anckorella liaae Kr0ysr, 1863, p. 29, pi. 16, fig. 11 a to c. 

Host and record of epecimem . — Four adult and two young females 
and two males were obtained by Dr. Edwin Linton from the gills 
of the common mullet, Mugil cephalus, at Beaufort, North Carolina, 
July 10, 1901. They are numbered 39611, U.S.N.M. Doctor Ilnton 
states that other specimens wore found later the same year, and 
still others during the following years, so that it is fairly common 
on the mullet. 

Specific characters of female , — Cephalothorax cylindrical, longer 
than the trunk and tapering gradually and uniformly; head except 
tionally small, neither enlarged nor separated from the neck and 
covered with a minute dorsal carapace; neck slender and separated 
from the trunk by a well defined dorsal groove and ridge; trunk 
rectangular, wdth rounded comers, three-fifths os wide as long, and 
strongly flattened dorso-vcntrally; anterior portion of the trunk 
making up the full width, posterior portion much narrowed, with 
the rectangle filled out along the lateral margins by the egg strings. 
In young females the genital segment is well differentiated, some- 
what enlarged, with strongly convex sides, which are prolonged 
into a pair of stout conical posterior processes on a level with the 
ventral surface. To each of these processes is attached one end of 
the rib, which supports the membrane covering the egg string on 
that side. Inside of these processes there is a short and narrow 
one-jointed abdomen, to the posterior margin of which is attached 
a pair of minute conical anal laminae. In the adult female tliis 
abdomen is practically absorbed into the genital segment, the only 
indication of it being the anal laminae. The egg strings are pecul- 
iar in being turned forward along the lateral margins of the trunk 
and backward a little beyond the tips of the posterior processes. 
They are club-shaped, largest near the posterior ends and tapering 
rapidly anteriorly. They are a little more dorsal than ventral, 
especially at the posterior ends. They are covered and held securely 
in place by a transparent membrane, strengthened by a rib which 
runs along the center of the outer stirface (fig. 127), turns dorsally 
at the posterior end, runs forward a little ways, and then turns 
inward to the dorsal surface of the trunk (%. 132). The eggs are 
rather large and not arranged in rows, from 150 to 175 in e^ egg 
string, two egg strings touch dorsally at their widened pos- 
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tenor ends, but ore separated rentrally by the enlarged genital 
segment. 

First antennae short, slander, conical, the basal joint much 
enlarged, the two terminal joints narrowed; second antennae 
biramose and turned down squarely across the frontal margin, both 
rami one-jointed, the endopod (dorsal) half as long again as the 
exopod and bluntly rounded, the exopod with two short spines at 
the tip and a short, one-jointed process on the ventral surface. The 
mouth-tube is broadly conical and extends beyond the tips of the 
second antennae. The first maxillae are short, stout, bipartite, and 
destitute of a palp. The second maxillae are comparatively long 
and wide. Each is flattened into a broad band of cartilaginous sub- 
stance, manipulated by three longitudinal muscles. Those bands 
pass entirely around the giU filament, and thus hold the parasite 
securely in place. The nature of these second maxillae has puzzled 
all the observers who have thus far described any species of this 
genus. Does each of the ribbonlike bands represent a separate 
maxilla f Or does the right half of both bands represent the right 
maxilla and the left half the left maxilla? If the former, does each 
maxilla extend around the filament from its own side, or do they 
both start from the same side? If the latter, how are the bands 
joined where they meet ? In adult specimens these maxillae are so 
completely fastened that one can get no idea of the way in which 
they are formed. 

Fortxmately, one of the specimens obtained at Beaufort was a 
young female in which the second maxillae were not yet fully devel- 
oped, and this specimen (fig. 128 ) answers our questions for us. 
Each band represents a separate maxilla, and the two are anterior 
and posterior instead of right and left. Furthermore, both bands 
started on the midline of the ventral surface of the cephalothorax 
and extended around the filament from the left to the right side of 
tlie parasite. Here on tlie right side and sunk into the surface of 
the cephalothorax are two sockets, into which the blunt claws on 
the tips of the maxillae fit. The claws and the sockets are gradually 
fused together, until in the adult they can no longer be separated. 
Each maxillae, therefore, corresponds to an ordinary maxilla flat- 
tened laterally. As these maxillae migrated toward the ventral 
midline the base of one moved a little forward and the base of the 
other a little backward, so bringing the two into line. From the 
arrangement of the claw on the tip of each maxilla it would seem 
as if there was no orientation during this migration. After the 
migration the maxillae extended around the filament, with the inner 
surface of the left hand one and the outer surface of the right hand 
one next to the filhnent. 
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MaxillipedB with a short, triangular basal joint and a slender, 
curved, terminal daw, armed with a blunt spine on its iiuier margin 
near the center. Outside of and a littlb bei^d the maxillipeds, on 
the lateral margins of the head, are located the peculiar appendages 
noted by both Hesse and Kurz, but apparently overlooked by 
Erpyer in the present spedes. Each is ovate in outline, thin, convex 
outwardly and concave inwardly, and is attached by a narrow neck 
to the lateral margin of the head just bdiind the carapace. In the 
present species they are relatively so small and they lie so close to the 
surface of the head that they are easily overlooked (see p. 664). 

Color, a uniform white; eggs strings a faint pink or flesh color; 
alimentary canal a deep black, most conspicuous in the nock, where 
it appears as a broad black band with undulating margins; second 
maxillae yellowish (Doctor Linton’s manuscript notes). 

Total length, 8.4 mm. Length of cephalothorax, 3.4 mm.; of egg 
strings, 2.26 mm.; of trunk, 3 mm.; of second maxillae, 2.5 mm. 

Width of cephalothorax, 0.6 mm.; of trunk, 1.86 mm.; of second 
maxillae, 0.9 mm. 

Spec^ characters of male. — General form ovate, the head at the 
pointed end; cephalo^orax and anterior trunk in the some line and 
covered with a dorsal carapace ; posterior trunk at right angles to the 
rest of the body. First antennae slender and indbtinctly three-' 
jointed; second antennae biramose, the two rami about the same 
length, the endopod one-jointed and bluntly rounded, the exopod 
two-jointed and tipped with a short curved claw; mouth tube 
broadly conical and pointed ventrally, much longer than the antennae; 
first maxillae bipartite and without a palp, attached to the side of the 
mouth tube at about its center, with the tips of the setae projecting 
a little beyond the end; second maxillae and maxillipeds almost 
exactly alike, relatively laige, with massive basal joints and short 
curved terminal daws; behind the second maxillae x>rojects ventrally 
a broad conical genital process, somewhat corrugated at its tip. 

Color, a light yellow. 

Total length, 0.26 mm. Greatest diameter, 0.13 mm. 

(JUsae, from Krdyer’s specific name {MugU lim) of the host.) 

Remarks. — One specimen of this species was obtained by Krpyer 
from the gills of “ MugU liaa” {M. curema) near New Orleans, Louisi- 
ana, and was described and figured in his Bidrag till Kundskab om 
Snyltekrebsene. The specimen was a young female, 3 mm. in length 
and without egg strings, and he referred it to the genus AnchoreUa. 
But he added that if his view of the structure of the attachment 
apparatus was correct the species might properly be considered tiie 
type of a new genus. In the same year (1863) Hesse published* 
the description and figures of a new genus and species which he 
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named NaobrancTvia cygniformia. Kr0yer’s specimen undoubtedly 
belonged to this same genus, and hence must be called NaohrancMa 
Usae. In 1877 Kurz in his Studieu der Lemaeopodiden^ described 
a new genus and species which he designated Cestopoda amplectens. 
He was thoroughly familiar with Kr0yeri8 paper and made several 
quotations from it, and concluded that his specimens and Kr0yeris 
'^certainly belong, if not to the same species, at least to the same 
genus.” He added that the data with reference to Ki0yer^s species, 
which are necessary to enable us to tell whether the two are identical, 
are lacking. If ho could have had the data here presented he would 
have seen at once that the two species are distinct. However, he 
seems to have entirely overlooked Hesse^s paper, and since Hesse^s 
species is a third one belonging to the same genus, the name which he 
gave to that genus must stand, and Cestopoda/^ given by Kurz, 
becomes a synonym. ITie distinctive characteristics of the present 
species are the comparatively great width of the second maxillae, the 
elongation of the trunk, and the form and position of the egg strings. 
In the other species some of the eggs are carried in front of the 
opening of the oviduct, but the great majority are behind it, and the 
egg strings taper posteriorly; here only a few of the eggs are carried 
behind the opening, while the great majority are in front of it, and the 
egg strings taper anteriorly. The male also, wliich is hero described 
for the first time, serves to distinguish the species. The large and 
prominent genital process is especially noteworthy, as well as the 
similarity in size and structure between the second maxillae and the 
maxillipeds. 

M AOBRANCHIA OCCZD8X«TAU8. ntw tpMlM. 

Plate 44, figs. 136 to 139. 

Host and record of specimens. — Five adult females and one male 
were obtained from the gills of the Pacific cod, Oadus macrocepTicdtis, 
at Ohignik Bay, Alaska, August 7, 1903, by the Bureau of Fisheries 
steamer Albatross during the Alaska salmon investigations. The 
best female has been selected as the type and numbered 43579, 
U.S.N.M. The remaining specimens with the male become paratypes 
and have been numbered 39567, U.S.NJM. 

Specific clianiciers of female . — CJephalo thorax about the same length 
as the trunk, much erdarged and wrinkled at the base, tapering toward 
the head, where it is considerably smoother; head not enlarged, but 
covered with a minute and smooth dorsal carapace; neck distinctly 
separated from the trunk by a deep dorsal groove and shallower ones 
on the sides; trunk triangular, much flattened dorso->ventrally, the 
posterior comers of the triangle projecting over the egg strings; pos- 
terior margin inclined on either side toward the genital segment; the 
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latter clearly differentiated in young females, but in older adults 
absorbed into the trunk. 

First antennae indistinctly three-jointed, the basal joint enlarged; 
second antennae with a two-joint^ exopod and a one-jointed en- 
dopod, the latter much longer than the former. 

Mouth tube a broad cone, overlapping the tips of the second an- 
tennae; first maxillae bipartite and rather stout, without a palp. 
Second maxillae narrow, but each maxilla with throe longitudinal 
muscles, as in the preceding species. Maxillipeds with a broad tri- 
angular basal joint and a short terminal claw. Just behind the base 
of each maxilliped is a spoon-shaped appendage as large as the entire 
head and attached to the ventral surface of the head by a narrow 
base. In nearly all the preserved specimens these appendages pro- 
ject from the head like a pair of enormous ears, but in one speci- 
men they are turned forward and laid down over the mouth parts as 
though to protect them. Kurz says that in the live animal they pro- 
ject hardly at all. He calls them sucking disks and says that they 
have the same form and structure as the lunules in Cdligua. He 
does not show such a structure, however, in the figure given, and 
certainly in the present and the preceding species they have nothing 
resembling that structure (see p. 662). When infiated and standing 
out sidewise, they cause the head to look something like a pawn- 
broker’s three-ball sign. 

Color (preserved material), yellowish-white. 

Total length (without egg strings), 8 mm. Length of cephalotho- 
rax, 4 mm.; of trunk, 4 mm.; of egg strings, 3.6 mm. Width of 
cephalothorax at base, 1.65 mm.; of trunk, 2.8 mm.; of egg strings, 
1.65 mm.; of second maxillae, 0.5 mm. 

SpedJU diaractera of moZe.— (General form ovoid, head at the pointed 
end; cephalothorax and anterior trunk covered with a carapace, pos- 
terior trunk turned at right angles and terminating in a pair of anal 
laminae. First antennae indistinctly jointed; second anteimae bira- 
mose and no longer than the first pair, endopod bluntly rounded, 
exopod two-jointed and ending in a minute chela; first maxillae bi- 
partite and without a palp; second maxillae longer than the maxilli- 
peds and projecting well from the ventral surface, with a slender 
terminal claw; genital process wide and long, its sides roughened by 
many ridges and grooves. 

Color, a grayish-white. 

Total length, 0.66 mm. Greatest width, 0.33 men. 

{oeadentalia, western, being the first species from the Pacific coast 
of North America.) 

JSemorks.— The facts brought out in the description of these two 
species enable us to supplement and correct the interpretations of 
Krpyw, Hesse, and Kurz in the following particulars: 
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The head is covered by a minute, but dbtinct, dorsal carapace. 
The second antennae are biramoae, the exopod two-jointed, the en- 
dopod oae-jointed. The first maxillae are bipartite and have no palp. 
The egg strings are attached, not at the proximal ends, but on one 
side, and to the trunk (genital segment) in front of the abdomen. 
The covering of the egg strings is a thin membrane, which is prob- 
ably elastic, but is not "muscular.” 

The strange structures outside of and behind the maxillipeds seem 
at first sight anomalous, but Hesse describes and figures them in cyg- 
niformia as occurring on the second joint of the maxillipeds. 

In comparison with the other species it is doubtful whether they 
actually do occur on the maxillipeds; but however that may be, they 
are certainly closely connected with those organs and may possibly 
represent palps. They do not show the structure of sucldng disks, 
as most of the authors would have us believe, either in surface view 
or in sections, and it is extremely doubtful if they ever function in 
that manner. The modified second maxillae are universally desig- 
nated as "muscle bands,” but when examined in sections they are 
found to be epithelial and cartilaginous rather than muscular. The 
muscles are in the form of three bundles of fibers running lengthwise 
of the bands, which probably represent the ordinary longitudinal 
muscles of the second maxillae. How this attachment apparatus is 
formed in the copepodid larva and how it is thrown around the gill 
filament of the host can not be determined until we obtain the devel- 
opment history of the larva. 

Genus CAULOXENUS Cope. 

Generic eharaeUra of female. — Cophalothorax stout, separated from 
the trunk by a deep constriction, like the waist of a wasp ; trunk a 
stout, sacklike, unsegmented ovoid; no posterior processes, genital 
process, abdomen, or anal laminae; egg strings ovoid, shorter than 
the trunk; second maxillae elongate, fused through their entire 
length, tapering toward the distal end, where they are furnished 
wi(^ a broad, disklike bulla; these maxillae are attached at about 
the center of the cephalothorax and are folded back against the head. 
Male, unknown. 

Tyfe.—Chvloxeniua aiygiua Cope. 

iOavioxinm, Kocuihct a stem, and ^tvbc, a guest.) 

Semarka. — This genus contains but a single species which is para- 
sitic on the blind fish, Ambyhpaia apdaeua Do Kay. Both the host 
and the parasite were obtained by Professor Cope from Wyandotte 
Cave. The parasite was fastened to the inner e^e of the upper lip' 
of the fish, where it had to hold its body rigidly, by means of its pow- 
erful seooxid maxillae, at an angle with the fish’s lip in order to keep 
itself from being eatm. Professor Cope has given in the American 
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Naturalbt (July, 1872, page 411), aa account of the species followed 
by a diagnosis and accompanied by three text figures. The generic 
characters just given have been taken largely from his diagnosis, 
and, of course, apply equally well to the species. Neither his descrip- 
tion nor his figures give us any details cd the appendages, and since 
the original specimens have been lost we are left with the above 
meager details. They appear sufi&cient, however, to guarantee the 
validity of the genus, and so it is retained with the hope that some- 
time other specimens may be obtained and the genus bo more firmly 
established. 

Genus CLA VELLA Oken. 


Clavella Okbn, 1816. 

Schistvru* (part) Okbn, 1816. 

Lemaeomyzon Biainyhxb, 1822. 

Clalella CmriBB, 1830. 

A-ndhortUa Nobouann, 1832. — Eb^ybb, 1837. Not Anehorella CtrviEB, 1830. 

Oenerie characters of female . — Cephalothorax distinctly separated 
from the trunk, long, wormlike, and standing at an angle with the 
body axis, often in line with the second maxillae; trunk pear-shaped 
or ovoid. Without posterior processes, abdomen, or anal laminae; an 
impaired genital process often present, ventral to the anus and con- 
necting with the semen receptacle. 

First antennae three-jointed, arising from the ventral surface of 
the head between the second antennae and the proboscis; second 
antennae uniramose, turned inward toward each other across the 
frontal margin of the head, often meeting or even overlapping on the 
midline; first maxillae bipartite, with a palp; second maxillae entirely 
fused, usually very short, sometimes altogether lacking; maxillipeds 
stout, the terminal claw usually with an accessory claw on its inner 
margin. 

Generic characters of moAe. — Cephalothorax and trunk folded to- 
gether ventrally and fused into an unsegmented ovoid, in which there 
is no distinction of parts; no dorsal carapace or anal laminae; first 
antennae two- jointed; second antennae uniramose and three- jointed; 
first maxillae bipartite, without a palp; second maxillae and max- 
illipeds dose to the mouth-tube and strongly uncinate; all the ap- 
pendages pointing diagonally downward and forward. 

Tyfs. — CkmUa mcmata (MoUer). 

(OlaA>dla, the diminutive of dam, a club.) 

Bemarks. — In his Lehrbuch der Natuxgeschichte (1815) Oken first 
proposed (p. 182) three genera for the Lemaeans, PhyUina, Sdvis- 
tvrus, and Lemaea, Under the secoiul name he included 16 species 
which had been previously included in the genus Lemaea; among these 
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was Mailer’s Lemaea uncimta. But Rudolphi had used the name 
ScMsturue in 1809 for a genus of worms, and perhaps Oken became 
aware of this. At all events he presented later in the same book 
(p. 357) a much better classification of the Lemaeans, which he 
divided into four genera, Axine, ClcmUa, PenneOa, and Lemaea. For 
the second of these genera which was new to science he took as the 
type ClamUa unemata. 

In 1822 Blainville, overlooking or neglecting Oken’s work, estab- 
lished (p. 438) a new genus which he called Lemaeomyzon, and of 
which he also made Mailer’s Lemaea uneiruUa the typo. 

In 1830 Cuvier, in his Le R5gne Animal, adopted Oken’s genus 
CUweUa (vol. 3, p. 268) and included in it Mailer’s two species uncinata 
and clavata. But he also established (p. 257) a new genus which he 
named AnchoreUa, and for which he gave the following diagnosis; 
“ Ne se fixe aux onles que par une seule productio qui part du dessous 
du corps, et se derige en arrikre.” He made StrOm’s Lemaea adunca 
the t 3 rpe of this new genus, which, of coiuse, he claimed to be gener- 
icaUy distinct from Oken’s daveUa. 

Kj0yer in his Naturhistorisk ’Kdsskrift (1837) shuffled these genera 
in a very arbitrary and reckless manner. Under the Lemaeoda (vol. 
1, p. 193) he placed as the first genus, “1. AnchoreUa (CJuv., ClaveUa 
Oken, Lemaeomyzon Blainv.). Arter; ATich. uncinata Fabr. Anch. 
lagenula Gu5rin. Aneh. ndcrocephaia Nordm.” 

As the seventh genus he placed “ClamUa Oken, Arter: Cl. htp- 
pogloeei Cuv. 67.? clavata Mull.” (p. 195). He added in a footnote 
on the same page, “This genus was not included by Blainville, prob- 
ably in the belief that it was identical with Anchor^a, because 
MtiJler’s L. uncinata, which Cuvier referred to the genus GUwdJa, 
really belongs to Anchordla; but this is not the case with Cl. hip- 
pogloaei. Whether it may be with L. clavata 1 can not say definitely, 
since I have not seen it, and Mailer’s description is unsatisfactory.” 
Er^yer thus made Okon’s Cla/veUa a synon 3 ma of Cuvier’s Anchordla, 
and then later established it as a distinct genus. He took the type- 
species of CUw^la and made it the type of AnchoreUa, while he estab- 
lished as a new tyi<o for CUw^Ua Gu4rin’s species Mppoghesi. Mihie 
Edwards and subsequent writers, until recently, have followed 
Eiyfyer’s arrangement, wholly ignoring Cuvier’s generic distinction as 
well as the genera of Blainville and Oken. 

The Lemaea adunca, which Cuvier made the type of the genus 
An^utreUa, was described and figured by Strdm in 1762, but has 
never been seen by any subsequent observer. So far as can be deteiv 
mined from Strbm’s description and figures the species is identical 
with uncinata. If the two really are the same, AnchoreUa becomes 
a synonym of daveUa; if they are not identical, both genera are valid, 
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but the genus AnchonMa can not possibly include UTuAnata and its 
relatives, as has been the common usage. 

SynmytM. — ^To this illegitimate genus .dneiioreZZa has been referred 
indiscriminately a heterog^eous collectiou of more than 50 species, 
among which we must recognize at least three new genera. These 
species furnish one of the most convincing proofs that could be given 
of the lax methods adopted in dealing with the Lernaoopods. There 
are 16 species which are mere names, having never been either de- 
scribed or figured, one the data with reference to whicli do not justify 
us in locating it anywhere, 7 which can be located with probability, 
but not certainty, and 18 which must be transferred to other genera. 
This leaves only 17 out of the original 52, and to them are added 9 
others which are new to science. 

AnchoreUa earusi, eharacis, clam, craam, elongaUi, lichim, simplex 
subHlis, and tenuis were simply named in Ricliiardi’s “Catalogo 
sistematico dtiCrostacei.'’ Brian afterwards described (1906, p. 113) 
and figured (pi. 10, fig. 5) Richiardi's charads, so that it can be 
definitely located in the genus ClaveUa, where he placed it. He also 
mentioned the other species, but without desciibing or figuring them. 

AnchoreUa adunea has been noted above. 

The following four species were described and figured by Kr0yer 
(1863), AndwreUa agilis (p. 300, pi. 16, fig. 2); A. angulaia (p. 293, 
pi. 15, fig. 3) ; A. deniicia (p. 296, pi. 16, fig. 4); A. pageUi (p. 295, pi. 16, 
fig. 3). The last two appear in Brian’s ‘ ‘Copepodi parassiti dei pesci 
d’ltalia,” but his additions to Kr^yer’s descriptions consbt of a few 
details with reference to the maxillipeds. 

We have no data on the mouth parts, the anteimae, or the male of 
either of the four species. A. agUis has been found by several col- 
lectors off the coast of Greenland (see Stepbensen, 1913, p. 339), but 
nothing has been added to Kr0yer’s meager description. The four 
probably belong to Claudia, but there can be no certainty until these 
additional data are forthcoming. 

ATuihoreUa {Lemaea) anonuda was described and figured by Abild- 
gaard (1794, p. 57, pi. 6, fig. 2), who of course placed it in the genus 
Lemaea. li^e Edwards said of it: 

Le Lemta anomala d’Abiidgaard paratt appartenir aiuai 4 ce genre lAwAorella], 
mais diffdteiait de toutee lee oeptcee pr4c4dentee par la longueur coneid4mble de 
I’oigane d’adh^aion, et par I’exietence d’un renflement en forme de noeud & I’ex* 
tr4mit4 antdrieure do thorax (1840, p. 620). 

But of course this is not enough to identify the species and it also 
must await furthw details. 

AnchordUi appendieulata and A. appendiesdosa (Kr0yer, 1863, 
pp. 305 and 306, pi. 16, figs. 6 and 7) were each founded on a single 
specimen and no others have ever been obtained. The details given 
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are sufficient to show that these species do not belong to the present 
genus. The four posterior processes, the second antennae, and the 
maxiltipeds show a greater affinity with Brachidla than with ClavdUt, 
and accordingly the species are transferred to that genus. Er^yer 
claimed to have found a male of appevdieulata, but put a question 
mark after the sex. So far as can be determined from his figures and 
description this “male” was simply a piece of the skin of the host 
and was not even anything alive. 

AnchoreUa canthari Heller (1866, p. 242, pi. 24, fig. 6) almost cer- 
tainly belongs to the genus ClaveUa. Heller does not give very many 
dotaOs in his brief description, but the additional data and the 
excellent figures of T. and A. Scott (1913, p. 224, pi. 69, figs. 1 to 3) 
are sufficient to locate it accmately. 

AnchoreUa cenlrodonti van Beneden (1870, p. 43) was figured (pi. 2, 
fig. 5), but not described, and as far as the figure shows, appears to be 
a synonym of pageUi. 

AnchoreUa dilatata Krpyer (1863, p. 302, pi. 15, fig. 2) shows several 
exceptional characters, notably the biramose second antennae and 
the body lobes on cither side of the abdomen. If the details be just 
as Kr(^yer has described them, it differs considerably from CUwpUa, 
but can not be established elsewhere on our present knowledge. 

AnchoreUa emarginata Er^yer (1837, p. 287, pi. 3, fig. 7) b here 
referred to the new genus ClaveUisa (see p. 694). 

Anehordla faUax HeUer (1866, p. 241, pi. 24, figs. 4 and 5) is here 
referred to the new genus OlaveUopBia (see p. 687). 

AnchoreUa hosUlis Heller (1866, p. 243, pi. 24, fig. 7) is certainly 
not a ClaveUa, and probably belongs to the genus BrachieUa (see p. 702), 
but the male is needed for positive determination. 

AnchoreUa inierrnedia Quidor (1906, p. 29, pi. 3, figs. 37 to 44) has 
biramose second antennae and slender maxillipods, not reinforced. 
The male also corresponds with that of the genua ClaveUodes but 
diffou markedly from a ClaveUa male. The species, therefore, 
should be placed in the new genus ClaveUodee (see p. 690). 

AntdioreUa laciniata Krjiyor (1863, p. 308, pi. 16, fig. 18) is here 
referred to the new genus ClaveBopsia (see p. 687). 

AnchoreUa lagenvAa Gu6rin (1817, pi. 9, fig. 6) is a synonym for C. 
unemata. 

AnchoreUa lizae Er^yer (1863, p. 294, pi. 16, fig. 11) belongs to the 
genus Naohranchia (see p. 660). 

ClaveUa maerotrachdua Brian (1906, p. 116, pi. 21, figs. 1 to 4) is not 
n ClaveUa, as is shown by the male, and is referred to the new genus 
Clavdlodea (see p. 690). 

AndwrdJa microcephdla was named by Nordmann (1832, p. 107), 
but was never described or l^^ed. 
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ClawMa obesa Richiardi (1880, p. 162) was named but never de- 
scribed or figured. It probably belongs to the genus HatsMeia and 
not to daveRa. 

Ancbordla ovaiis Kr0yer (1837, p. 289, pi. 3, fig. 6) belongs to the 
new genus dwoeUim (see p. 696). 

Ancharetta paradom van Beneden (1851, p. 117, pi. 6, fig. 1) is here 
referred to the new genus Olavellopais (see p. 687). 

Anchordla quadrata Bassett-Smith (1896, p. 15, pi. 4, fig. 5) is 
probably a ClaveRa and is retained in that genus, although it is very 
meagerly described. 

ClaveUa robusta Wilson (1912, p. 96, pi. 8, figs. 73 to 78) has bira- 
mose second antennae and short posterior processes similar to those 
of Krpyer’s AnchoreUa ladniata. It can not, tlierofore, remain in 
the genus Clavdla, but must be transferred to the new genus Clmd- 
lopsis (see p. 688). 

ATichordla rugosa Kr0yer (1837, p. 284, pi. 3, fig. 14) is not a Olor 
vdla and is made the type of the new genus OlaveUodes (see p. 690). 

Anchordla eargi Kurz (1877, p. 393, pi. 25, figs. 5, 6, 29, 51, 52) is 
also not a ClamUa, and is trimsferred to the new genus Clavdlopsia 
(see p. 687). 

Clavdla sdamae Brian (1906, p. 119, pi. 10, fig. 2; pi. 20, figs. 13, 
14) is probably identical with Heller’s Anchordla sdaemphUa as 
Brian suggests. The presence of four posterior processes and the 
details of the antennae and mouth parts indicate that it should be 
transferred to the genus Bradvidla. Here also the male must 
finally decide where the species belongs. 

Anchordla adaenophUa Heller (1865, p. 243, pi. 24, fig. 8) is here 
transferred to the genus Brachidla, as just stat^ (see p. 703). 

Anchordla acomhri Kurz (1877, p. 403, pi. 25, figs. 12, 35, 41) is 
not a Clavdla and is referred to the new genus Clavdliaa (seep. 694). 

Anchordla ateUata Kr0yer (1838, p. 142, pi. 3, fig. 6) is probably a 
GUwdla, and may be loft there until further data can be obtained. 

Clwodla atrumoaa Brian (1906, p. 112, pi. 9, figs. 4 to 7) is not a 
Clavdla and is referred to the new genus Clavdlopaia (see p. 687). 

Anchordla triglae Kurz (1877, p. 404, pi. 35, figs. 13 to 15) was first 
described by Claus as a Brachidla (see p. 702), and was transferred by 
Kurz to AnchoreUa. The male shows conclusively that it belongs 
where Claus placed it. 

Andiordla urclophi Kr0yer (1863, p. 304, pi. 16, fiig. 10) also pre- 
sents marked exceptions to the Clavdla characters. Hie second 
antennae are biramose, and there is a two-jointed abdomen with well- 
developed anal laminae. These furnish serious reasons for exclud- 
ing it from the genus Clavdla, but they do not tell us where it ouj^t 
to be placed. 
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TABLS OF SPECIES. 

1. Gephalothorax defioitely longer than the trunk 2. 

1. Oephalothorax about the same length as the trunk or shorter 8. 

2. Trunk as wide as, or wider than, long; base of neck somewhat differentiated from 

the rest of the thorax; second maxillae lacking, bulla on the body; egg strings 

long, tapering 3. 

2. Trunk as wide as, or wider than, long; base of neck not differentiated; second 
maxillae as long as the cephalothorax; egg strings short and stout 4. 

2. Trunk definitely longer than wide; base of neck not differentiated; second max- 

illae lacking, bulla on the body; egg strings long and tapering 5. 

8. Genital process exceptionally large and prominent; maxillipeds small; head 
pointed; egg strings straight perfida, now si)ecie8, p. 672, 

3. Genital process medium-si 2 od; maxillipeds small; head swollen and bluntly 

rounded; each egg string curled until its ends nearly touch each other. 

characia (Richiardi), 1880, p. 668, 

4. Second maxillae completely fused; neck smooth; genital process large. 

inversa Wilson, 1912, p 673. 

4. Second maxillae separate at their bases; neck and arms very rough; genital proc- 
ess minute pagri (Kr^yer), 1863. 

4. Second maxillae separate at their tips; neck and arms smooth; genital process 

minute stichaei (Ki^yor), 1863. 

5. Cephalothorax flexed back so tightly as to form a longitudinal groove on the 

dorsal body surface; head swollen; egg strings long and slender 6. 

5. Oephalothorax not turned back against the trunk; no dorsal groove; head not 

enlarged; egg strings short and stout 7. 

6. Second maxillae entirely lacking; trunk pear-shaped, much narrowed and 

wrinkled anteriorly; genital process minute agilis (Kr0yer), 1863, p. 668. 

6. Second maxillae veiy'^ short; trunk ovoid or ellipsoidal, smooth and plump; gen- 
ital process minute hergyltae (Kr0)rer), 1863. 

6. Second maxillae entirely lacking; trunk oblong, no wrinkles; genital process one- 
third the length of the trunk turntda^ new species, p. 674. 

6. Second maxillae one- third the length of the cephalothorax; trunk ovoid, not 

wrinkled; genital process of medium size canaliculataf new species, p. 675. 

7. Second maxillae entirely lacking; cephalothorax stout and wrinkled posteriorly; 

genital process of medium size parva Wilson, 1912, p. 676. 

7. Second maxillae entirely lacking; trunk nearly spherical; genital process minute, 

canihari (Heller), 1866, p. 669. 
7. Second maxillae quarter as long as cephalothorax; trunk ellipsoidal, twice as 
long as wide; genital process wanting irwoh'to, new species, p. 676, 

7. Second maxillae half as long as cephalothorax; trunk ovoid, nearly three times 

as long as wide; genital process wanting — levis, new spedes, p. 677. 

8. Genital process lacking; second maxillae medium length 9. 

8. Genital process present; second maxillae short, often lacking 11. 

9. Trunk as wide as, or wider than, long; second maxillae partly or wholly sepa- 

rated angiUata (Kr^yer), 1863, p. 668. 

9. Trunk distinctly longer than wide; second maxillae completely fused for their 

entire length 10. 

10. Trunk ellipsoidal, twice as long as wide, and evenly rounded; bulla a large flatr 

tened disk with stellate perfoiadons atellata (Kr^yer), 1838, p. 670. 

10. Trunk eUipsoidal, twice as long as wide, and evenly rounded; bulla minute 

and sph^cal pinguia^ new species, p. 678. 

10, Trunk pear-shaped, three times as long as wide; i^econd maxillae covered with 
taMm aqmmigera, new species, p. 679, 
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11. Ophalothorax thick and etout; trunk nearly as wide as, or wider than, long. 12. 

11. Oephalothorax slender and linear; trunk considerably longer than wide IS. 

12. Genital process of extraordinary siae, fully as large as one of the egg strings. 

qnadrata (Bassett-Smith), 1896. 

12. Genital piocess one^uarter the length of the trunk; second maxillae completely 
fused; egg strings one*third longer than the trunk. 

uncinata (MUller), 1776, p. 680. 
12. Genital process a mere ridge, scarcely projecting; second maxillae completely 

fused; egg strings snorter than the trunk.. recta, new species, p. 684. 

12. Genital process one-eighth the length of the trunk; second maxillae separate, 
the base of each surrounded by a large wing.. alata Brian, 1906. 

12. Genital process one-eigbth the length of the trunk; second maxillae entirely 

fused, without wings; head pointed forward, parallel with trunk axis. 

brevicollis (M. Edwards), 1840. 

13. Trunk ellipsoidal, smoothly rounded posteriorly; bulla an elongate club; egg 

strings narrow and tapered posteriorly pagelli (Kr^yer), 1863. 

13. Trunk ellipsoidal, flattened, with a fleur-de-lis on the ventral posterior margin; 

egg strings narrow and cylindrical irina, new species, p. 686. 

13. Trunk ovoid, narrowed anteriorly, truncated posteriorly; egg strings thick 

ellipsoids deniicia (Kr0yer), 1863. 

13, Trunk ellipsoidal, smoothly rounded posteriorly; bulla a sphere; egg strings 
long cylinders duhia (T. and A. Scott), 1913. 

CLAVELLA PERFIDA. new epedee. 

Plate 45, figs. 140 to 143. 

Host and record of specimens. — ^An adult female with egg strings, 
and one attached male, and a young female with four attached males 
were obtained from the gills of an Alaskan pollack, Theragra dial- 
cogramma, September 27, 1906, from a depth of 52 fathoms in the 
northwest Pacific. The adult specimen is made the type of the spe- 
cies and numbered 43505, U.S.N.M. The yotinger female, with the 
attached males, is numbered 43589, U.S.N.M. 

Specific characters of female. — Oephalothorax much swollen and 
infiatod, longer than the trunk and tapering gradually from the base 
to the tip, bent back dorsally against the trunk; he^ not enlarged, 
narrowed anteriorly; no dorsal carapace; base of neck with one or 
two constrictions, as though segmented; trunk much wider than 
long, convex ventrally, concave dorsally; genital process relatively 
large and prominent, on a level with the ventral surface; egg strings 
half as long again as the trunk, tapering slightly posteriorly; eggs 
arranged in 12 to 14 longitudinal rows, about 25 eggs in each row. 

First antennae indistinctly threo-jointed, wholly inside the second 
pair, tipped with a tuft of small setae; second antennae uniramose, 
the terminal joints bent across the frontal margin and almost touch- 
ing at the midline; mouth tube reaching the posterior margin of 
these antennae, broad and stocky; first maxillae tripartite, with a 
small and poorly developed palp; second maxillae entirely lacking, 
the attachment bulla being fastened to the surface of the trunk at 
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the base of the neck; opposite this tnilla ajre the maxillary glands in 
the form of a clnbHshai^ projection on either side^ pointing diago- 
naUy outward and ventraSy; maxillipeds with a triangular basal 
joint and a long and stout terminal claw, bent abruptly near the 
tip and armed there on the inner margin with an accessory spine* 

Color (preserved material), a iiniform yellowish-white. 

Cephalothorax, 2.75 mm. long, 1 mm. wide. Trunk, 1.75 mm. 
long, indudixig the genital process, 2.1 mm. wide. Egg strings, 3 
mm. long. 

Spedjic ch/mLcUra of male, — General body form, egg-shaped, quite 
pointed at the smaller end and evenly roimded at the larger end; 
first antennae two- jointed, well supplied with setae; second antoxmae 
indistinctly three- jointed, with two short setae at the tip; these 
antennae reach about to the center of the mouth tube, which is broad 
at the base, proportionally long, and inclined at an angle of 45® 
with the body axis; first maxillae bipartite at the tip, with a third 
ramus on the inner maigin; second maxillae and maxillipeds of the 
usual pattern. Just behind the second maxillae a drop of the cement 
substance, which forms the covering of the spermatophores, has 
exuded from the genital orifice and hardened in the preservative. 

Color (preservexl material), a uniform yellowish-white. 

Total length, including the mouth tube, 0.57 mm. Width, 0.33 mm. 

iperJidiiSf deceitful, alluding to the apparent segmentation at the 
base of the neck, the external maxillary glands, and the apparent 
genital process on the male.) 

Remarks , — The first two of the peculiarities just mentioned wiU 
serve to distinguish this species from all others of the genus, and 
as the Alaska fish become better known this parasite is likely to be 
found more abimdantly. 

CXAVXLLA XKVmSA WIMon. 

Ciavella inveraa WusoK, 1913, p* 231, pi. 50. 

HoH and record of specimens. — Six females with egg strings were 
obtained from the gills of the red-mouthed grunt, BaRiystoma ri/inator 
July 18, 1910, at Montego Bay, Jamaica. The type-specimen was 
number^ 43518, U.S.K.M., while the paratypes were numbered 
42291,^ XJ.S.NJM. A wigle adult female was taken by Dr. Edwin 
lintoii from the gills of a croaker, M^podon unduta^ue, at Beau- 
fort, N. C., August 20, 1902. It is numl^red 39610, U.S.N.M. 

— The host of this species is abimdant along the Atlantic 
ioosai of the Southern States, particularly the CaroUnas, where it ie 
om of the common food fislM. Brohably, therefore, an examina^ 
ticn oi these ^hes in the maikets or elsewhere would reveal a greater 
of parmtes. The species may be recognized by the 
l^tst and by the distiiiotly under^^ appearance ^ the 
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bod^ and strings when compared with the second maxillae and 
cephalothorax. 

CIAVnaa TOaODA, a*w waclM. 

Plate 46, flga. 144 to 147; plate 46, %. 148. 

Host and record of specimens . — A single female without egg strings, 
but with two attached males, was obtained from the gUls of the tom- 
cod, Mkrogadus tomcod at Harpswell, on the Maine coast, July 17, 
1903. It of course becomes the type of the new species, and is num- 
bered 39692, U.S.N.M. 

Specific chcracters of female . — Cephalothorax swollen, slightly flat- 
tened dorso-ventrally, and flexed back against the dorsal smface 
of the trunk so tightly that it makes a groove along the median line 
of the latter. On either side of this groove the body rises into a 
ridge, which apparently increases the depth of the groove; head 
considerably swollen, and covered with a distinct dorsal carapace; 
trunk flattened dorso-ventrally, oblong, with rounded comers; 
ventral surface flat, with a well-defined central ridge of longitudinal 
mxiscles; dorsal surface with the two lateral ridges and the central 
groove as just stated; genital process relatively large, club-shaped, 
and attached on a level with the ventral sTirface. First antennae 
indistinctly three-jointed, the basal joint considerably swollen and 
attached a long distance inside of the second antennae and close to 
the mouth tube. Second antennae xmiramose, the basal joints much 
enlarged and stiffened with a chitin framework, the terminal joints 
turned inward at right angles across the frontal margin and almost 
touching at the midline. Mouth tube short, narrow at tlie base and 
tip, and swollen through the center; first maxillae tripartite at the 
tip, the outer ramus very rudimentary; palp also small and armed 
with a single seta. Second maxillae practically wanting, only form- 
ing a bowl-shaped depression in the base of the neck; bulla of medium 
size, and spherical, fastened to the bottom of the bowl by a short 
pedicel; maxUlipeds small, with a swollen basal joint and a slender 
terminal claw, bent sharply close to the tip, and armed there on the 
inner maigin with an accessory spine. 

Cephalothorax, 3 mm. long, 0.6 wide. Trunk, 2.6 mm. long, 
1.26 mm. wide. Genital process, 0.6 mm. long. 

Specific characters of the male . — ^Body somewhat egg-shaped, but 
considerably straightened along the ventral margin; mouth tube at 
the small end and projecting downward and forward at an angle of 
46° with the body axb; the two pairs of antennae removed a long 
dmtance from the anterior maigin and close tc^ther; first pw three- 
jointed, the third joint very narrow and more like a swollen seta; 
second pair with a short basal joint and one-jointed rami, the exoppd 
slightly longer than the endopod and both armed with mintite spiitw; 
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mouth tube more than twice as long as the second antennae and 
very broad at the base; first maxillae bipartite and slender, without 
a palp; second maxillae much longer than the maxilUpeds and rather 
slender, armed with fieshy blunt processes rather than with claws; 
maxillipeds with a swollen basal joint and a small and curved terminal 
claw, whose tip fits into a pocket on the basal joint. 

Color (preserved material), a uniform grayish-yellow. 

Total length, 0.39 mm. Greatest width, 0.30 mm. 

{tumidus, swollen, applying to the head and genital process of 
the female and the maxillipeds of the male.) 

Remarks . — This species is rare, for out of an examination of more 
than 100 fish the type-specimen was the only one obtained. 

It may be .distinguished by its general swollen appearance, by the 
reentrant frontal maigin of the head, and by the large genital process. 

CIAVBUA CAKAUCUIATA. ntw (pwlw. 

Plate 4«, figs. 149 to 151. 

Boat and record of specimens. — X single female with egg strings 
and an attached male was obtained from the pectoral fin of the Cali- 
fornia tomcod, Microgadus proximus, at Yakutsk Bay, Alaska. 

It becomes the type of the new species, and has received the num- 
ber 39601, U.S.N.M. 

Specific characters of female . — Oephalothorax slender, cylindrical, 
considerably longer than the trunk, and turned back against the 
dorsal stuface of the latter; head and adjacent portion of the neck 
enlarged and squarely truncated anteriorly; no dorsal carapace; 
trunk elongate-ovate, somewhat flattened dorso-ventraUy with a 
deep groove on the dorsal surface into which the cephalothorax fits, 
and a groove near the posterior end on either aide, out of the bottom 
of which the oviduct opens; genital process of medium size, and 
inclined outward and backward; egg strings about the same length 
as the trunk and tapered posteriorly; eggs arranged in 8 longitudinal 
rows, about 20 eggs in a row. 

Second antennae uniramose, the terminal joints turned down across 
the frontal margin and meeting at the midline; second maxillae in 
line with the cephalothorax, about one-quarter the length of the 
latter, fused into a common cylinder for their entire length and some- 
what oilarged at the tip; buUa spherical and almost sessile; maxilli- 
peds placed far forward and covering the mouth tube, first antennae 
5^ first mazillao, bwal joint stout, terminal claw slender, with an 
accessory claw on the inner margin near the tip. 

Cephalothorax 3 mm. long, 0.45 mm. wide. Trunk 2.5 mm. long, 
1.6 mm. wide, 1 mm. thick. Egg strings 2.65 mm. long, 0.625 mm. 
wide. 
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8pw^ t^racUrB mah . — Body cggwshaped, quite pointed 

anteriorly, no dorsal carapace; &st antennae with a rudimentary 
ehdopod and indistinctly jmnted; endopod of second antennae also 
rudimentary, exopod en(hng in two setae; mouth tube pointing 
forward in line with the body axis and about twice the length of 
the first antennae; first maxillae bipartite at the tip and without a 
palp; second maxillae long and narrow, contrasting strongly with 
the short and stocky maxiUipeds. 

Color (preserved material), yellowish-white. 

Total length, 0.45 mm. Greatest width, 0.30 mm. 

(eancUiculaius, grooved, alluding to the large groove down the 
center of the back, into which the cephalothorax fits.) 

RemarJes. — ^The first antennae are partially, and the first maxillae 
are entirely, hidden by the maxiUipeds in the female, and it was 
not considered advisable to mutilate the type-specimen for the sake 
of getting at the first maxiUae. The species is sufilciently distin- 
guished by the deep dorsal groove and the wide and inclined genital 
process of the female. 

CUVXUA PAKVA WUmo. 

ClaveUa parva WnsoN, 1912, p. 05, pi. 8, figs. 66 to 72. 

Host and record of 8i>ecimena. — Ten females with egg strings were 
obtained from the soft dorsal fin of the brown rockfish, Sebaetodeo 
auricuUUus, at Nanaimo, British Columbia. Six of the spedmens 
were selected as types of the species and nmnbered 39625, U.S.N.M. 

Bemarka. — This species may be distinguished by its minute size, 
and by the form of the first maxiUae, which are bipartite at the tip, 
each ramus ending in two setae, with a fifth seta on the outer margin; 
palp short and ending in two setae. 

CIAVBUA IMSOUTA. M 
Plate 46, %8. 152 and 163. 

Boat and record of apecimena. — Two females with egg strings were 
obtained from the pectoral fin of Lepioblemnvua aarpentimu, the 
snake blenny, at Woods Hole, Massachusetts, dredged from a depth 
of 41 fathoms. The largest female is made the species type and is 
numbered 39607, U.8.N.M. 

Spec^ charaetera of female. — Cephalothorax in line with the sec- 
ond maxiUae, slender, cylindrical, sHghtly swoUen at the base and 
smooth; head not enlarged, squarely truncated anteriorly, end with- 
out a dorsal carapace; trunk eUipsoidal, one-third shorter than the 
cephalothorax, with a row of shaUow transverse wrinkles along either 
ride of the midline on the ventral surface; genital process partielly 
separated inside the skin but not showii^ externally; egg strings 
ellipsoidal, a UtUe shorter than the trunk; eggs large, arranged in 
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8 longitudinal towb, about 10 or 12 eggs in a row. First antennae 
slender, indistinctly three-jointed, much swoUen at the base, narrow 
at the tip, with but one or two setae; second antennae uniramose, 
with a slender, conical terminal joint, and a stout basal portion, 
rmnforced with chi tin ribs; mouth tube broad, but not projecting 
beyond the first maxillae; the latter bipartite at the tip, with a minute 
palp, bearing a single seta; second maxillae short, stout, and thor- 
oughly fused for their entire length; bulla minute aixd spherical; 
maxillipeds with a long and fairly stout basal joint and a slender 
terminal claw, without spines or accessory claws; these maxillae are 
removed behind the mouth tube so that they do not overlap the other 
mouth parts. 

Color (preserved material), dark cinnamon brown; egg strings red. 
Total length, excluding egg strings, 4.6 mm. Length of cephalo- 
thorax and second maxillae, 3 mm. Width, 0.5 mm. Trunk, 
2.1 mm. long, 0.9 mm. wide. Egg strings, 1.6 mm. long; 0.5 mm. 
wide. 

(inaolita, unusual, alluding to the absorption of the genital process 
into the trunk.) 

Male, — Unknown. 

RemarJrs, — The host of this parasite is very rare as far south as 
Cape Cod, which would account for the limited number of specimens 
and the fact that it has never been discovered before. 

CLAVXIXA LBVIS. nmr WMio. 

Plate 47, figs. 164 and 155. 

Host and record of s'pecimens.— Two females without egg strings 
were obtained from the pectoral fins of a “rare Brotulid” by the 
steamer Blake of the United States Coast Survey. The better of 
the two is made the species type with the number 43553, U.S.N.M. 
The other becomes a paratype, with the number originally given 
it, 6086, U.S.N.M. 

Speeifie ekaraclers cf female. — Cephalothorax slender and cylindri- 
cal, a little longer than the trunk; head not enlarged, pointed ante- 
riorly, without a dorsal carapace; second maxillae in line with the 
cephalothorax and about half as long; trunk egg-shape^, about twice 
as long as wide and perfectly smooth, without ridges or processes of 
any kind. First antennae with the basal joint strongly swollen, the 
two tcominal joints cylindrical, bent at an angle with the basal joint 
and tipped with two spines; second antennae uniramose, the joints 
diminishing rapidly in sise from the base toward the tip. Ihem 
antennae are not bent across the frontal margin as is usual, but are 
tamed ventrally, the last joint bent inward and tipped with a tuft of 
s^tae. Mouth tube broadly conical, projecting a little beyond the 
antMdor mai|^; first mswiiiae bipartite, with a small palp^ umed 
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with ft cdngle setit; second nuudUfte fused entirely, but with the line 
of demarcfttion plainly visiUe; bullft reUtively l&rge and shaped like 
a wine glass; maxillipeds with a triangular basal joint and a slender 
curved tenmnal olaw, with an accessory claw on its inner margin near 
the center. 

Color (preserved material), a rich reddish-brown. 

Cephidothorax, 3.6 mm. long, 0.5 mm. wide. Trunk, 3 mm. long, 
1.35 mm. wide. Second maxillae, 1.25 mm. long. 

(Zevi«, smooth, alluding particularly to the absence of all ridges 
and processes at the posterior end of the trunk.) 

Male. — ^Unknown. 

RemarJca . — ^The Brotulid hosts are not obtained often enough to teU 
how common these parasites may be on them. The species may be 
recognized by the smoothness of the posterior end of the trunk and 
by the pecxiliar form of the first and second antennae. The direction 
of the latter appendages ventraJly instead of across the anterior margin 
is peculiar and is readily seen in a ventral view of the head. 

CUVXIXA Fmouis. nmr ipwlai. 

Plate 47, figs. 166 to 161. 

Bott and record of spedmme. — Fifteen females with egg strings and 
two males were obtained from the pectoral fins of “Lycodes brunnerta" 
off the coast of Now Jersey in the deep Atlantic. One female has 
been selected as the type of the new species and numbered 43594, 
U.S.NJd. The other specimens become paratypes and are numbered 
8352, U.S.N.M. A second lot was obtained from the pectoral fins 
of ^‘Zycodes, brown sp.,” taken in the deep Atlantic close to the 
previous lot. There are three females, one very young and only 1.6 
nun. in length; they are numbered 8351, U.S.N.M. 

A third lot, containing ten females, was obtained from the pectoral 
fins of Lycodeafrigidus, caught in the deep water off the coast of Nova 
Scotia. They are numbered 39606, U.S.N.M. 

A fourth lot of two females was obtained from the same host off 
Nantucket Island and are numbered 43587, U.S.N.M. 

A sin^^e female was obtained from the pectoral fin of a species of 
Maerurua in the deep water south of Buzzards Bay, Rhode Island. 
It is numbered 6074, U.S.N.M. 

Specific eharadera of female. — Cephalothorax slendmr, cylindrical, 
and slightly longer than the trunk; head not enlarged nor differ- 
entiated from the neck; no dorsal carapace; trunk elliptical in out- 
line, flattened doiso-ventrally, much longer than wide, without a 
genital process; external oviduct openings with deep grooves on both 
the domal and ventral surfaces; egg strings oyiindrioal, about the 
smne lel^^h as the trunk; bgge sn^ in 8 or 10 longitudinal rows, 
about 25 or SO in a row. 
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First antennse short and very indistinotly jointed; second antennae 
uniramose, turned down across the frontal margin, with the tips 
meeting at the midline; mouth tube wide and with its tip overlapping 
the second antennae; first maxillae long and slender, tripartite, the 
outer ramus much shorter than the others; palp short and armed with 
a single seta; second maxillae short and completely fused, tapering 
rapi^y toward the tip; bulla small and spherical; maxillipeds with a 
long basal joint and a slender terminal claw, curved at the tip and 
carrying an accessory claw on its inner margin. 

Color (preserved material), a deep brownisb-yeUow, eggs orange. 

Cephalothorax, 4 mm. long, 0.6 mm. wide. Trunk, 3.5 mm. long, 
1.5 mm. wide, 1 mm. thick. Egg strings, 3.5 nun. long, 0.62 mm. 
thick. 

Specific characters of male. — Body egg-shaped, widest posteriorly; 
mouth tube long and pointed forward in line with the body axis; 
first antennae removed some distance from the dorsal margin and 
apparently only two-jointed; second antennae with one-jointed 
rami, both of which are armed with short processes rather than with 
spines; first maxillae long and slender and bipartite, without a palp; 
second maxillae and maxillipeds of the usual form. 

Color (preserved material), a grayish-yellow. 

Total length, 0.4 nun. Greatest width, 0.25 mm. 

(pinguis, smooth, sleek.) 

Young female. — Cephalothorax folded back against the dorsal sur- 
face of the trunk and one-third longer than the latter; head con- 
siderably enlarged through the bases of the maxilli]>eds; second max- 
illae in lino with the cephalothorax and one-third the length of the 
latter, from which they are separated by a well-defined groove; bulla 
spherical, on a long pedicel; trunk cylindrical, the same diameter 
tlunughout, and perfectly smooth, without grooves or processes. 

Bemarks. — This species seems fairly common on tlie deep water 
forms of Lycodes. It may be distinguished by the long and narrow 
trunk, the absence of a genital process, and tlie deep grooves at the 
bases of the egg strings. 

CUVXUU SQUAMXOXBA. MW VMtat. 

Plate 48, figs. 162 to 166. 

Host and record of specimens. — An adult female without egg strings 
was obtained from the tail fin of Aniimora viola, August 5, 1884, in 
the 4eep water of the Atlantic opposite Atlantic City, New Jersey. 

cephalothorax of a second specimen was also obtained, but 
the brunk in some way was destroyed. The perfect specimen is 
oiade the species type and is numbered 39602, U.S.N.M. 
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SpecijU t^araeten of ike /«nali 9 .<>^Ce|di«loth 0 rax longer than the 
trank and rerj slender; head not eidaiged but tapered strongly 
anteriorly; no dorsal carapace; trunk pear-shaped, somewhat flat- 
tened dorso-rentrally, narrowed into a short neck anteriorly where it 
joins the cephslothorax, and with two posterior knobs, one at the 
mouth of each oviduct; no genital process. 

First antennae pointing ventrally and apparently two-jointed, 
the terminal joint very small and tipped with three setae; second 
antennae uniramose, three-jointed, the two terminal joints turned 
down across the frontal margin and tapered to a point. The ante- 
rior margin of the head is so narrow and these antennae are so long 
that they overlap considerably at the midline. Mouth tube a 
broad cone, so short that it reaches only halfway to the second 
antennae; first maxillae bipartite at the tip, with a rudimentary 
palp, tipped Mrith a single seta; second maxillae fused for their 
entire lengtli, but with the line of demarcation plainly visible. 
Each maxilla is considerably swollen and bears at the tip and on the 
sides chitin scales, which point backward, away from the tip, and 
overlap one another like shingles. Bulla small, dark-colored, and 
club-shaped; maxiilipods with a nanrow and elongate basal joint 
and a medium terminal claw, reenforced with an accessory spino on 
the inner margin near the center. 

Cephalothorax, 6 mm. long, 0.4 mm. wide. IVunk, 4.66 ram. 
long, 2 mm. wide, 1 mm. thick. 

ieguamigera, aguama, a scale, and gero, to boar, alluding to the 
remarkable scales on the second maxillae.) 

Bemarke. — This species can be recognized at once by the scales 
on the second maxillae, since nothing like them has been reported 
from any other species. They seem to increase both in size and in 
munber with the age of the parasite. They bear some resemblance 
to the anchoring apparatus foimd on the heads of some of the Ler- 
naeidae. But in the present instance they do not even touch the 
skin of the host, to say nothing of being buried in its flesh, since 
there is a normally functioning bulla at the tips of these maxillae. 
Their use is decidedly problematical. 

CLAvxixa tmcniATA (Maaw). 

Plate 27, fig. M; plate 48, figs. 167 to 173; plate 46, figa. 174 to 176. 

Jl>maea uiwtnata MtluxB, 1776, p. 38, pi. 33, fig. 2. 

6chitturu$ unoinatvM Ojcbn, 1815^ p. 183. 

undnata Oken, 1815, p. 858. 

Lenta^omyzfm unemtOa BuoNmis, 1822, p. 438. 

Clavella uncituUa Cvmm (Oken), 1830, p. 258. 

Ancarella ufidnata Noedm^nn, 1^, p. lOJ. 

Jnehonlla undnata Ktt0YEB, 1887, p. 193, pi. 3, fig. 8, a to/. 
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Host and record <rf specimens . — The followii^ list gives the hosts, 
localities, specimens, and numbers of the large collection of this 
species in the National Museum: 


Okt.Ko. 


Mules. 


Femalee. 


Host. 


Ix»oaltty. 


30590 


Cod's fins 

Cod's glUs 

C/Od's gills 

Cod's gills 

Cod's giUa. 

Cod's gills. 

Cod's gUls 

Cod's gtlto 

Cod's gtDs. 

Cod's gills 

C^’s gills 

Cod's gUls 

Cod’s gills 

coQ's inis 

Cod’s gills 

CVmI'sOtis 

Qadui fomeroctphalua 

Clack's gills 

Pollsrk's ^Is 

Pollaehium cattonarium . 

No host 

Cod's mouth 

Hook ood's ^Is 

Cod's fins 

Cod’s gills 

Cod’s gllla 

Cod’s mouth 

Cod’s fins 

No host 

Ood's giUs 

Cfoiut maeroeephiolm 

Cod's gills, . . . 


Woods Hols, Msssaehusstts. 
Woods Bole, Mwssohusetts. 
Woods Hols, Mussacbusstts. 
Woods Hole, Msassohusstts. 
Oommiindsr Islands. 

Bta. 

aeorges Banks. 

Marthas Vin^ard. 
Commander Islanda. 
Harpswsll, Maine. 
HarpsweU, Maine. 
Harpswell, Maine. 
Barpswell, Maine. 

Casoo Bay .Maine. 

Cornwall, England. 

Coxs Ledge, Maine. 

Woods Hole, Massachnsctls. 
Woods Hole, Miussachusetts. 
Woods Hole, Massacbusstts. 
Chignlk Bav. Alaska. 

Oasro Bay, Maine. 

Ceaoo Bay, Maine. 
Gloucester, Massachusetts. 
No looUity. 

Woods Hole, Massaehnsetts. 
Harpswell. Maine. 

Woods Hole. Massachusetts* 
Bnmitwlck, Maine. 
Harpswell, Maine. 

Steamer AtbatroM. 

Casco Bay, Maine. 

No locality. 

WoodsHois, Massachusetts. 
Atka, Alaska. 

Casoo Bay, Mains. 


Ijot No. 7990 was remarkable for the fact that nearly every female 
had at least one attached male and a few had as many as three or 
four, usually fastened to the sexual process, sometimes to the neck, 
and in one instance to the egg string. The specimens in the two lots 
from the Pacific cod are similar in all respects to those from the 
Atlantic, but average larger in size. 

Spedfic characters of female . — Cephalothorax cylindrical, the same 
diamotw throi^out, and a little longer than the trunk; head not 
enlarged nor narrowed, but squarely truncated anteriorly; no dorsal 
carapace; cephalothoritx in line with the second maxillae and both 
atta^ed to the extreme anterior end of the trunk; the latter more 
or less quadrilateral, with rounded comers, flattened dorso-ventrally 
and somewhat reentrant at the center posteriorly; genital process on 
a level with the ventral surface and minute; egg strings cylindrioal 
slightly tapering posteriorly, and varying from one to two and a half 
times the length of the trunk; ^gs arranged in 10 or 12 longitudinal 
rows, from 16 to 35 in a row. 

First antennae indistinctly three-jointed, tipped with two short 
setae, and dose to the base of the month tube; second antennae nni* 
ramose, the basal joints lying aloi^; the sides ol the head and sup- 
{rarted by strong chitin ribs, the terminal joints bent squarely am‘OM 
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the frontal maigin, their tips jnst touchmg on the midline, thw pos- 
terior mai^gins in contact witli tlie anterior ends of the maxillipeds. 
Those terminal joints are also strengthened by stout chitin ribs, and 
their bluntly rounded tips are roughened by short spines. Mouth 
tube very short and narrow, actually withdrawn behind the ends of 
the maxillipeds; mandibles with a slender neck, a widened blade, and 
five or six large, sharply pointed and curved teeth; first maxillae 
short and slender, bipartite, the palp extremely rudimentary. 

Second maxillae short, thoroughly fused, and furnished with a 
medium-sized spherical bulla; maxillipeds pushed forward until they 
completely overlap the mouth tube, first antennae and maxillae. 
They are rather small with a stout basal joint and a slender, curved 
terminal claw, which is twisted so that it shuts down on the dorsal 
surface of the basal joint, and is wholly invisible in ventral view. 

Color, a uniform orange yellow, lighter in living specimens, much 
deepened and darkened on preservation in alcohol, especially the 
chitin framework of the second anteimae. 

Specific characters of male. — General body form ovoid, the head at 
the pointed end; cephalothorax folded ventrally against the trunk 
and the two indistinguishably fused, with no recognition of parte, 
no segmentation, no anal laminae, and no dorsal carapace. 

First antennae two-jointod and tipped with two minute setae; 
second antennae with a long, three-jointed exopod, tipped with two 
or three short setae, and a rudimentary endopod, unaimed ; mouth 
tube large and long, conical, projecting its entire length in front of 
the thorax; mandibles similar to those of the female; first maxillae 
narrow and slender, bipartite, ending in two long acuminate setae, 
the palp with a single seta; second maxillae long and narrow, pro- 
jecting some distance beyond the maxillipeds, and armed with a 
short and slender claw; maxillipeds with a stout, triangular basal 
joint and a short and stout claw; the surface of the basal joint on 
the inner surface is raised up in a semicircular ridge, which forms a 
sheath, into which the tip of the claw fits when it is closed; between 
the maxillipeds on the median line is a ^ort rounded process, similar 
to that noted by van Beneden in the male of BrachAetta, and by Kane 
in the male of Lemaeopoda. 

Color, a uniform yellowish-white. 

Total length, 0.5 mm. Greatest width, 0.32 mm. 

(imcinata, furnished with claws, alluding to the maxillipeds which 
had not been found on other Lemaeans). 

Oopepodid larva. — A single finely preserved specimen was found 
among a lot of adnlt males and females taken from the gills of a 
flounder. General body l(nm sinular to that ef Oydops; carapace a 
fusion of the first thorax segment with the head, ovate in shape, 
three-fifths of the entire length, with the anterior and posterior, num- 
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gms almost squarely truncated; posterior body made up of four seg- 
ments of tbe same width, but the first and third are considerably 
shorter than the second and fourth (fig. 13, p. 593). 

First antennae attached to the anterior comers of the carapace on 
the dorsal surface, three-jointed, the terminal joint as long as the 
basal ones. These antennae are turned back and approximated close 
to the sides of the carapace; the basal joint is armed with a sin^d^ 
small spine, the terminal joint ends in a tuft of six spines, unequal 
in length. The second antennae project diagonally forward from 
benea^ the bases of the first pair; they are two-jointed, the terminal 
joint being a stout acuminate claw, bent into a half circle and armed 
at its base on the ventral surface with a short spine. The mouth 
tube is cylindrical, of the same diameter throughout, and bluntly 
rounded at the tip. The mandibles are included in the tube and reach 
to its tip; they are slender, slightly enlarged at both ends, and fur- 
nished with a dozen small saw teeth, all about the same size. 

Inside the base of the mandibles can be seen tlie tips of the new 
pair which are to appear at the next molt. 

The first maxillae are attached to the ventral surface of the head, 
outside of and close to the base of the mouth tube. Each is com- 
posed of two rami of the same length, the exopod being stout and 
conical and ending in a sin^e spine, the endopod slender and cylin- 
drical and endmg in two long equal spines (fig. 14, p. 594). 

The second maxillae are two-jointed, the basal joint longer and 
stouter than the terminal joint; they end in a blimt claw which is 
bent strongly near the base. The maxillipods are longer and more 
slender than the second maxillae, the basal joint much stouter than 
the terminal; the latter ends in a slender, acuminate claw, only 
subtly bent, Avith a small spine on the ventral surface at its base. 
Both pairs of legs are biramose, the rami one-jointcMl ; the basal joints 
carry a long threadbke spine on the outer margin; the exopods are 
armed with two long and two short spines on the outer margin, the 
latter fringed with fine teeth, and four plumose setae at the tip; the 
endopods have a single small spine at the outer distal corner and six 
plumose setae, one of which is removed from the other five tmd ap- 
pears on the inner margin close to the base. 

BemarJca . — ^Tbis is the oldest species, and therefore an appropriate 
type of the genus. Its history has already been given under the 
genus remarks (see p. 667). It is so common that it has been at least 
mentioned by almost everyone who has dealt with the parasitic 
oopepods. And yet it is surprising to find that it has never been 
described in any detail, while the beet figures that have been pub- 
lifted are either too small to show the detail (Krpyer, 1837), are 
taimn at such an angle as to give a poor idea of the real structure 
(Vogt; lfi77), or are buried in a general treatise (CTlaus, 1861) 
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whence it is difficult to extract those that belong to any definite 
specks. The same is found to be true of the male; Vogt copied 
Nordmann's and Kr^yer’s figures which ga^e incorrect details, and in 
the enlarged figure which he himself added (1877, pi. 4, fig. 4) he 
made some serious blunders which have remained uncorrected up 
to the present time. This is the only detailed figure of the male 
which has ever been puUished, and yet in it the “first antenna” 
has no real existence, the “second antenna” is really the first one, 
and the “palp” is the second antenna, while he failed to see the first 
maxillae at alL Be did see them in his figure of' the mouth parts of 
the female (fig. 7), but he called them there the “palp,” which would 
make them correspond in his judgment with the second antennae of 
the male. 

CLAVXLLA KBCTA, MW (feelM. 

Plate 60, figs. 183 and 184. 

Host and record of specimens . — Seven females with egg strings 
were obtained from the dorsal and caudal fins of Sebastodea mdanops, 
locally known as “black. bass,” at Sitka, Alaska, July 28, 1903. 

The largest and best preserved specimen has been selected as the 
type of the species and has received the number 43519, U.S.N.M. 
The others become paratypes, with the number 38693, U.S.N.M. 

Speeyie characters of female . — Uephalothorax thick, cylindrical, 
somewhat longer than the trunk; head not enlarged, nor covered 
with a dorsal carapace, but pointed anteriorly; trunk subquadri- 
lateral in outline, with rounded corners and convex dorsal and 
ventral surfaces; genital process a ridge or lump not projecting 
much, bordered by a similar ridge on either side, the two side ones 
meeting at a point in front of (ventral to) the median one; egg 
strings ellipsoidal, about the length of the trunk; eggs arranged in 
10 or 12 longitudinal rows, about 15 eggs in each row. 

First antennae indistinctly three-jointed and sparsely armed with 
setae; second antennae uniramose and straight, not bent across the 
frontal margin. The antennae themselves taper strongly toward the 
t:^ and the lateral margins of the head approach each other ante- 
riorly, so that the ends of these antennae almost meet on the midline, 
but there is no bend in them. 

First maxillae biparrite, with a simple palp armed with a single 
seta; second maxillae very short, entirely fused, but with the line of 
demarcation oleariy indicated; they are not in line with the oephal- 
othorax but are parallel with ^ trunk axis; bulla minute, spherical, 
dark-colored; maxillipeds mth a rather long basal joint and at slender 
terminal claw, which is remfeneed an accessory daw on its innw 
man^ near the tip. These maadlUpeds are idatively small and am 
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pressed closely to the ventral surface of the head, s6 that it is difficult 
to distinguish them, even in a side view. 

M<de. — Unknown. 

Color (preserved material), a uniform grayish-yellow. Cephalo- 
thorax, 3 mm. long, 0.5 mm. wide. Trunk, 2.25 mm. long, 2 mm. 
wide. Egg strings, 2 mm. long, 0.90 mm. wide. 

(reelua, straight, alluding to the second antennae.) 

Bemarhs . — ^The pointed head, the straight second antennae, and 
the tiny maxillipeds serve to distinguish this species from those pre- 
viously described. It adds one more to those obtained on fish from 
the Pacific coast. 

CLAVSLLA aURA. mw aptdw. 

Plato 4», Sg$. 177 to 181. 

Host and record of specimens . — ^Two adult females with egg strings 
and an attached male were taken from the gill cavity of the Pacific 
cod, dadns maerocepTutlus, at Chignik Bay, Alaska, August 7, 1903, 
by Dr. Harold Heath. The more perfect one is made the type of 
the species and is numbered 43568, U.S.N.M. The other female 
becomes a paratype and is numbered 39570, U.S.N.M. 

Specific characters of female . — Cephalothorax slender and cylin- 
drical, the same diameter throughout and longer than the trunk; no 
dorsal carapace; trunk oblong, flattened dorso-ventrally, with 
rounded corners; genital process on a level with the ventral surface, 
ellipsoidal, flanked on either side at its base with a curved process, 
the throe together forming a conventional fleur-de-lis; egg strings 
cylindrical, tapering posteriorly, the same length as the trunk; eggs 
in 6 longitudinal rows, about 40 in a row. 

First antennae indistinctly three-jointed, thick at tlve base and 
tapering, with three short terminal setae; second antennae uniramose, 
with a long and stout basal joint and a short terminal joint bent 
across the anterior margin, but not at a right angle. 

The tips of those antennae do not quite meet on the midline and 
are roughened with minute spines. Mouth tube relatively much 
larger than in uneinata, and projecting beyond the second antennae; 
first maxillae bipartite, with a small palp bearing a, single seta. 
Second maxillae not in line with the cephalothorax but parallel with 
the axis of the trunk, short, tapering, completely fused, but with the 
line of demarcation plainly visible; buUa small, club-shaped. Max- 
ilhpeds ydth a moderately swollen basal joint and a slender, curved 
terminal daw, carrying an accessory claw on its inner margin near 
the tip. These maxOlipeds are close to the mouth tube as in un- 
dnata, but they do not cover the mouth parts quite so oompletefy. 

Color (preserved material), a uniform yeUowidi-white. 




PBOVaBOIVOB OP TBP VATtOKAt UVBBVK. vou 47. 

Cephalothorax, 7 mm. long, 0.S5 inm. wide. Trunk, 6.40 mm. 
long, 3 mm. wide, 2 mm. tMok. Second maxillae, 1.6 mm. long. 
Egg strings, 8 mm. long. 

Specific dumiotcra of maSU. — Body egg-shaped, more pointed 
anteriorly ihan that ot-undnata and not as evenly rounded poste- 
riorly, with the result that the thickest part of the egg comes, not 
through the bases of the second maxillae as in uncinata, but a con- 
siderable distance behind them; no dorsal carapace; mouth tube 
almost in line with the trunk axis and projecting its entire length in 
front of the anterior margin. First antennae three-jointed, with 
two terminal setae; second antennae with a long basal joint, a short 
exopod indistinctly jointed and tipped with two tiny spines, and a 
rudimentary endopod ; first maxiUae slender, bipartite, with a small 
palp carrying a single seta; second maxiUae long and slender, with 
a small but powerful terminal claw; maxilhpeds with a stout basal 
joint and a slender terminal daw, both appendages relatively smaller 
than in uncinata. 

Color (preserved material), a dark yellowish-white. 

(irinvLS, belonging to an iris flower, alluding to the fleur-de-lis 
pattern at the posterior end of the trunk.) 

BemarJes . — 'Hiis species is quite different from uncinata, and may 
be recognized by its large size, by the fleur-de-lis pattern at the 
posterior end of the trunk and by the shape of the maxillipeds. It 
is evidently not a very common species. 

CLAVELLOPSIS, new genus. 

Generic dtaractere of female . — General body form short, thick, and 
squat; cephalothorax distinctly separated from the rest of the body 
but much shorter and thicker than in GlaveUa; trunk inflated, often 
wider than long; genital process present and sometimes posterior 
processes, but no abdomen or anal laminae. 

First antennae four-jointed, situated as in daveUa; second anten- 
nae biramose, the endopod (dorsal) one-jointed, the exopod (ventral) 
distinctly two-jointed and often tipped with a spine or olfactory 
cylinder; first maxillae bipartite, the palp usually with two setae; 
second maxillae with broad and winglike folds of skin at the base of 
the pedicel of the bulla; maxillipeds stout, the terminal claw*usuldly 
reinforced by an accessory claw. 

Generic ekaraetera of male. — Cephalothorax and trunk at right 
angles, the latter a semiellipsoid, strongly arched dorsally and 
flattened ventrally, with no distinction of parts and no dorsal cara- 
pace. First antennae three-jointed; second antennae biramoso, each 
ramus unsegmented; mouth tube extending ventrally at right angles 
to the long diameter of the ellipse; first maxillae tripartite, without 
* P*lp; maxillipeds at about the center of the venia'al surface; second 
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maxillae posterior to them and pointing somewhat backward; no 
anal laminae. 

Type. — ClaveUopeie {AndtoreTla) laciniata (Kr0yer). 

(Ciavdlopeis, Clavdla and appearance, likeness.) 

BemarJcs . — The species which go to make up this new genus hare 
heretofore been referred to the genus ClaveUn. But although their 
outward appearance is like that of Clavella there are certain details 
of structure which do not allow them to be included in that genus. 
The chief points of distinction are to be found in the four-jointed 
first antennae, the biramose second antennae, and the reinforced 
second maxillae of the female and in the general form of the male, 
together with the structure of the two pairs of antennae and the 
first maxillae. 

TABLE OF SPECIES. 

1. OephalotJiorax distinctly longer than the trunk 2. 

1. Gephalothorax the same length an, or shorter than, the trunk 4. 

2. Six posterior processes present; second maxillae entirely liking, bulla attached 

to the surface of the trunk; egg strings half the length of the trunk. 

laciniata (Kr0yer), 1863, p. 687. 

2. No posterior processes; second maxillae present 3. 

3. Neck and second maxillae swollen and much wrinkled; genital process minuto. 

falhx (Heller), 1865, p. 669. 

3. Neck and second maxillae swollen but smooth; genital process cylindrical and one- 

third the length of the tnmk; egg strings short and stout mrgi (Kurz), 1877. 

4. Two to six posterior proceasob; cophalothorax and trunk tiiick and swollen 5. 

4. No jKisierior processes; cephalothorax swollen only at tho base 6. 

5. Cephalothorax flexed forward; genital process minute. ro5ti<ta (Wilson), 1912, p. 688. 

6. Cephalothorax flexed backward ; genital process large. . porudoxa (van Beneden), 1851 . 
6. Trunk spherical, flattened, nearly as wide as long; head with a dorsal carapace. 

itrumosa (Brian), 1906. 

6. Trunk cylindrical, flattened, six times as long as wide; no dorsal carapace. 

producta, new species, p. 688. 

CLAVBLLOP8I8 LACmUTA (Kutytt). 

Anchorella laciniata Kb^txr, 1863, p. 308, pi. 16, flg. 8, a and b, 

Clavella factntato Wilson, 1913, p. 259, pi. 49. 

Soet and record of ^pedmene , — ^Five females and two males were 
found att^hed to the skin in the roof of the mouth of the doctor fish, 
TmOiie JiepatfaB, at Montego Bay, Jamaica. They Jiave received 
C^t, No. 42310, U.S.N.M. 

, Hmarke , — ^Tlxe female of this species was briefly described by 
Krffyer in 1863, and was not seen again imtil the summer of 1910, 
when both sexes were obtained by the present author in Jamaica, 
and wei'e fully described and figured in the reference given above. 

Tho species was then referred to the genus Cla/veXla, but further 
study compels its separation and establishment as a distinct genus. 
And since this is one of the oldest and best known species it is made 
tib.e gsnuB type (see pL 27, 6g. K). 




688 FRocamtma or rmB VATiovAii MvaBOU. .T01.47. 


ctAvauoMm aoBQ8i»A (waM). 

Plato 4», fig. 182. 

Clautlla robusla Wilson, 1S12, p. 96, pi. 8, figs. 73 to 78. 

Host and record of specimens. — A single lot of six females with egg 
strings was taken from the gill cavity of the brown rockfish, Sehas- 
todes aurievloHs, at Nanaimo, British Columbia. The species types 
are in the collection of the National Museum and are niunbered 
39331, U.S.N.M, 

Remarks. — This species was fully described and figured in the 
reference above given. It was then placed in the genus ClamUa, but 
according to the'new standards here established it must be transferred 
to the genus Clavettopsis, becau.se its second antennae are biramose, 
with a two-jointed exopod, and there are very short posterior proc- 
esses, similar to those in ladniata. 

There is need of the male of this species before the systematic 
position can be finally determined. 

CLAVBLLOPSIS PRODUCTA. OMr ipwlM. 

Plato 60, figs. 185 and 186. 

Host and record of specimens. — ^Two females without egg strings 
were obtained by the Bureau of Fisheries steamer Albatross from the 
anal fin of Nematonurus goodei (Gtlnther), July 21, 1884, in the deep 
Atlantic opposite Chesapeake Bay. One of these was badly injured 
when obtained; the other is made the type of the new species and is 
numbered 43624, U.S.N.M. 

Specific characters of the female. — Cephalothorax in line with the 
second maxillae, smooth, slender, and considerably shorter than the 
trunk; head not enlai^ed, pointed anteriorly; no dorsal carapace; 
trunk much elongated, slender, smooth, slightly enlaiged at the 
posterior end and smoothly rounded without ridges or processes of 
any sort. First antennae indistinctly jointed, with an enlaiged base; 
second antennae biramose, the exopod short, one-jointed, and 
bluntly roimded, the endopod longer, two-jointed, and tipped with a 
short conical spine; mouth-tube broadly conical, priijectiog in front 
of the anterior margin, but not as far as the second antennae; first 
maxillae bipartite, the palp small and armed with a single sOta; 
second maxillae much swollen, transversely wrinkled, and fused 
throughout their length, but with the demarcation plainly visible; 
bulla small, black, and conical, with a broad, wing-like fold, of skin 
around its base; maxillipeds with a rather stout basal joint and a 
slender claw, curved near the tip, and with a notch and tooth bn its 
inner margin near the center. 

Color (preserved material), a dark cinnamon brown. 

Cephalothorax and second m a xill ae, 8.40 mm> long, 0.60 mm, wide. 
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Trunk, 9 mm. long, 1.50 mm. wide near the center* 

{dongaUif elongate in it$ general proportions.) 

RemarJca . — This species is apparently quite rare, but we must 
remember that very few of the fish which serve as its host have ever 
been examined for parasites. It can be at once distinguished from 
other species by the narrow and elongate cephalothorax and trunk* 

CLAVBLLiODBS, new genus. 

Generic ckaracters of female . — Parasites of medium size (8 mm.); 
cephalothorax distinctly separated from and much larger than the 
trunk, and reflexed against the dorsal surface of the latter; head 
somewhat enlarged and separated from the neck a well>defined 
groove; trunk plump, of varying length, without an abdomen, anal 
laminae or posterior processes. First antennae slender, three- 
jointed; second antennae biramose, destitute of claws; first maxillae 
tripartite, the palp with a single seta; second maxillae so short that 
the bulla is virtually on the trunk; terminal claw of maxxllipeds rein- 
forced near the tip by an accessory claw, behind which the margin is 
toothed for a distance. 

Generic characters of male . — Of medium size (1 mm.) ; body folded 
upon itself so that the anterior and posterior portions are parallel, 
while the central portion is at right angles to them, the whole com- 
pletely fused without any distinction of parts or segmentation; gen- 
eral form ellipsoidal, with the anterior margin almost squarely trun- 
cated ; mouthparts and genital process crowded together along this 
margin; no anal laminae. 

First antennae indistinctly four-jointed; second antennae bira- 
mose, endopod simple, exopod two-jointed; first maxillae similar to 
those of the female; second maxillae larger and more powerful than 
the maxilUpeds, and pushed so far forward as to be even with, or in 
front of, the anterior margin of the head. 

Type. — Clavdlodes rugosa {AnchoreUa rugosa Kr0ycr). 

(ClaveUodeSt ClaveJla and eldoc, likeness or appearance.) 

Bemarhs . — ^This new genus is established to include three species 
which have hitherto been referred to daveUa. They differ so much/ 
however, from that genus in the structure of the secpnd antennae, 
first maxillae and maxil1ix>eds of the female, and in the general form 
and appendages of the male, that a new genus must be created to 
receive them. The internal structure of the male, as described and 
figured under the species rugosa, (see p. 691), is peculiarly interesting, 
not only because it shows a marked cUfference from Olavdlaf but also 
on account of the structure and arrangement of the entire sexual 
apparatus. In the female of this new genus the head is widened by 
the formation of prominent lateral lobes, the second antennae are 
binnaiose, and the first maxillae are tripartite. In the male the body 
M848*-«-Proc.yJd.yol.47*--1 4 "44 
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is so completely folded on itself that all the appends^ and even the 
genital process are on the anterior margin, level with the anterior 
border of tire head, and they all point forward parallel with the long 
axis of the body. 

TABLK or BFXCIBB. 

1. Trunk longer than wide, smooth; cephalothorax elender, scarcely longer than the 

trunk; genital process present macrotracheluB (Brian), 1906. 

1, Trunk wider t han long, much wrinkled; cephalothorax plump, half as long again 

aa the trunk; no genital process .rugo$a {‘Kifiyet), 1837, p. 690. 

1, Trunk the same width and length, smooth; ce|dialothorax in line with the trunk 
and the same length; genital process present inUrmedia (Quidor), 1906. 

CLAVBLLODBS RUOOSA (Xr^). 

Plate 27, fig. L; plate 61, figs. 190 to 199. 

Anchorella rugosa Kb^ter, 1837, p. 284, pi. 2, fig. 7 ; pi. 3, fig. 14 a to c.— T. Scott, 1900, 

p. 176, pi. 8, figs. 45 to 48. 

Host and record of specimens. — Ten females with egg strings and 
four attached males were obtained from the gills of the wolf fish, 
Armrchichas lupus ^ off Kace Point, Gloucester, July 25, 1879, in 31 
fathoms of water. They have been given Cat. No. 39f31G, U.S.N.M. 

Another lot consisting of 15 females was taken from the gills 
of the same host at Casco Bay, Me., July 16, 1873, and has been 
given Cat. No. 43592, U.S.N.M. 

Specific characters of female. — Cephalothorax considerably longer 
than the trunk and bent backward against the dorsal surface of the 
latter; head distinctly separat/ed from the neck by a well-^iefined 
groove, flattened dorso-ventrally, enlarged at the sides into two 
prominent lateral lobes, which reach forward to the bases of the first 
antennae; neck stout, cylindrical, and covered with transverse 
wrinkles; trunk subquadrate, flattened a little dorso-ventrally, and 
with its entire surface thrown up into ridges and furrows; anterior 
and posterior margins reentrant; bulla in the bottom of the hollow 
at the anterior end, genital orifice in a corresponding position at the 
posterior end ; egg strings broad, nearly twice the length of the trunk, 
and tapering posteriorly; eggs arranged in 10 to 15 rows, about 20 
eggs in each row. 

First antennae three-jointed, the basal joint much wider and 
longer than the others; second antennae biramose, the endopod much 
larger than the exopod, and the two rami turned down across the 
frontal margin, with their tips just meeting at the midline; exopod 
two-jointed, endopod one-jointed, with the tip and frontal margin 
armed with short spines; mouth tube broad, strongly tapered, with 
its tip just touching the second antennae; first maxillae tripartitei 
the outer ramus much shorter and smaller the other two; palp 
bent down across the front of the maxilla and tipped with a single 
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Mta; second maxillae so reduced as to leave the buUa on the surface 
of the trunk; maxilfipeds \nth a stout basal joint, provided with 
powerful musdes and armed along its iimer margin with several 
knobs and processes, irregularly arranged, and against which the 
terminal claw shuts; the latter is large and stout, with mi accessory 
claw on the inner margin near the tip and behind it a row of short 
saw teeth. 

Color (preserved material), grayish-yellow, egg strings orange. 

Cephalothorax, 5 mm. long, 1.25 mm. wide. Trunk, 3.2 mm. long, 
4 mm. wide. Egg strings, 6 mm. long. 

Specific dumuters of mdU . — Body completely folded together and 
fused, so that all the appendages and the genital process are crowded 
along the frontal margin; general form an ellipsoid, flattened laterally 
and truncated anteriorly, with an even curvature and a smooth sur- 
face; no dorsal carapace, but a short central rostrum projecting over 
the mouth tube. 

First antennae four-jointed, the basal joint much larger than the 
others; second antennae biramose, the exopod two-jointed and tipped 
with a tuft of short setae, the endopod smooth except for a single spine 
on the outer margin; first maxillae similar to those of the female; 
second maxillae large and stout, with a long and powerful terminal 
daw; maxillipeds shorter but just as strong. 

The internd anatomy of this male is shown in %ure 198 and may 
be described as follows: The esophagus (oe) is slender and nearly 
straight; its dorsal waD is only a single cell in thickness, while in the 
ventral wall two rows of nuclei may be seen, and there is a corre- 
sponding increase in thickness. The stomach («) lies dose to the 
dorsal surface and is abruptly and considerably enlarged at the 
anterior end. It passes insensibly into the intestine, which curves 
aroimd the posterior part of the trunk, still close to the dorsal 
surface, and ends blindly at the point e. The frontal secretory 
gland (fig) is very similar to that in AcMheree, and fills the entire 
front of the head above the esophagus. The median center of 
the maxillipedal gland (mp) may be seen between the dorsal 
surface of the stomach and the adjacent body wall; the lateral 
centers appear in other sections. These excretory ^imds are much 
reduced in such dwarfed males, and although the centers are fairly 
distinct the ducts can not be discerned. There is about the same 
difference between the infra- and supra-eeophageal ganglia as was 
found in Ackdteres. The supra ganglion (ag) is oval in section and 
sends out a good-siaed nenre to the frontal margin. Another neiwe 
extends from the posterior end to the frontal gland, the anterior end 
of the stomach, and the median center of the maxillipedal gland. 
The infra gan^n (tg) is much larger and very irregular in outliiM, 
and auppUes ^e lower lip, the various mouth-parts, and the repro- 
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duotive oigsDB. These latter oonsist of a pair of testes with their 
ddferent ducts, a spermatophore receptacle, aud the duct which leads 
from the latter to the external surface. Ihe testes (t) are relativdy 
large and elSpsoidal in form, and instead of being located between 
the stomach and the dorsal body wall, as in AdUheres, they are 
placed below and on either side of the stomach and intestine, nearly 
in the center of the posterior part of the body. At the posterior end 
of the testis may be seen the spermatogonia (stg) with their large, 
q>heroidal nuclei; passing forward we find the primary and secondary 
spermatocytes («tc) considerably reduced in size, and finally at about 
the center of the testis, the spermatozoa (ap). These gradually 
arrange themselves with their long diameter parallel to the axis of 
the testis. Toward the forward end where the testis narrows, the 
spermatozoa are bunched together and pass in this form out into the 
deferent duct. Around the anterior end of the testis and lining the 
walls of the deferent duct are large pear-shaped gland cells (gc), 
which secrete the material that forms the outer covering of the 
e^rmatophores. Around the anterior end of the testis these colls 
sill have their lai^ ends outward and their small ends inward, thus 
bringing about the necessary reduction in diameter at the opening of 
the deferent duct. Along the walls of the latter they are more irreg- 
ular in shape, and are arranged in no definite order. The deferent 
duct bends completely around as soon as it loaves the testis aud 
passes back just beneath the latter to its posterior end. There it 
again tiuns completely around and passes forward, opening to the 
surface at the tip of the genital process just behind the second 
maxillae. In this last section, which maybecalled the spermatophore 
receptacle, the gland cdls entirely disappear from the walls, aud the 
bunched spermatozoa, already surrounded by the cement substance, 
are molded into spermatophores iaph). 

Color (preserved material), a dirty white. 

Total length, 1.15 mm. Greatest width, 0.65 mm. 

(rugoaus, rough, alluding to the body and neck of the female.) 

Bemarka. — This species was first described by Krpyer in 1837, and 
later by Baird (1850), van Beneden (1851), and T. Srott (1900). 

The specimen described and figured by Baird does not agree with 
the others and certainly was not the present species. Moreover, it 
was obtained from a different host, “Oadua cdlamu;” the other 
descriptions agree and the specimeiu were all obtained from the same 
host. Scott says of it: 

I find also on the oodfiah what appeals to be the eame species of AntAonUa. It is 
evident, however, that these oiganiams, so &r as the Britfah species are concerned, 
requite a more careful study than they have yet received (1900, p. 176). 

After such a study of the specimens in the United States National 
Mqseum it has been deemed best to make this species the type of a 
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now genus, which resembles ClaveUa in general characters, but 
differs in many details. 

CLAVE LLISA, new genus. 

Omerie diaractera of female. — Cephalothorax much longer than the 
trunk, lender and often wrinkled, attached to the center of the 
dorsal surface of the trunk; head distinctly separated from the neck, 
slightly enlarged and covered with a dorsal carapace; trunk wider 
than long, somewhat flattened dorso-ventrally, and destitute of 
abdomen, anal laminae, genital, or posterior processes; egg strings 
short and wide, sometimes at an an^e with the body. 

First antennae exceptionally largo and heavily armed, the spines 
often flattened like a knife blade and projecting far in front of the 
head. Second antennae biramose, the two rami at right angles 
to the basal portion and turned across the frontal margin. First 
maxillae usually bipartite, the palp with a single seta; second maxillae 
short and laminate; maxillipeds of the usual pattern. 

Omerie charadera of maU. — General form ovoid, the anterior por- 
tion covered with a carapace; body folded upon itself and thoroughly 
fused without any distinction of parts or segmentation; mouth tube, 
appendages, and genital process on the ventral surface at different 
angles with the body axis, and not crowded together, as in ClaveUodea. 
First antennae throe-jointed, basal joint much larger than the others; 
second antennae biramose, the rami cylindrical and unjointed; first 
maxillae tripartite; second maxillae and maxillipeds long and armed 
with strong claws; genital opening at the tip of a prominent knob 
behind the second maxillae. 

Type . — Clavdliaa apinosa, new species. 

( Olavdliaa, Clavdla and laoc, similar in appearance.) 

Bemarka. — This is another new genus and includes two new species 
and three that have been heretofore included in the genus Andwrdla. 
The first and moat noticeable peculiarity of the genus is the attach- 
ment of the cephalothorax to the dorsal surface of the trunk, at 
about its center. Apparently it has no connection whatever with 
the second maxillae; in other words the second maxillae have 
migrated backward the whole length of the neck, and have then 
moved along the outer surface of the trunk until they are some 
distance away from the base of the neck. 

Then the first antennae are much enlarged, have become rigid, 
and project straight forward, being armed, at least in one species, 
^th Iturge and wicked spines, totally unfike anything known in tire 
entire family of Lernaeopodidee. In the male while there has been 
a folding and complete fusion of the body, it has not been carried 
as fair as in (Bavdla and (BaMBodea. The posterior portion d the 
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body stands at an angle of about 46** with the anterior portion, and 
the genital process and appendages stand at the same angle. 

TABLB OF SPBRIE8. 

1. First antennae armed with stout spineB, rigid, and projecting in front of the head; 
egg stringB at an angle of 45® with the trunk axis, ,»pino8a, now specieB, p. 694, 

1. First anttmnae well armed, but flexible and not projecting in front of the second 

pair; egg strings parallel with trunk axis 2. 

2. The trunk spherical or ovoid and without any posterior invagination at the center. 3. 

2. The trunk flattened dorso-ventrally and emaiginato posteriorly at the center 4. 

S. Cephalothorax more than three times the length of the trunk; the latter spher- 
ical acambri (Kurz), 1877. 

3. Cephalothorax only one-half longer than the trunk; the latter ovoid. 

ovalia (Kr0yer), 1837, p. 696. 

4. Cephalothorax twice the length of the trunk; the latter subrec^tangular in out- 

line emarginata (Kr0yer), 1837. 

4. Cephalothorax only one-third longer than the trunk; the latter heart-shaped. 

cordata, new specioe, p. 697. 

CLAVBLUSA SPOXOSA, new spMlM. 

Plate 50, flga. 188 and 189; plate 62, flg. 200. 

Host <md record of specmena . — ^Eight specimens, including both 
sexes, were obtained from the gill rakers of the menhaden, Brevoorfia 
tyrmnm, at Beaufort, North Carolina, August, 1905. They hare 
received Cat. No. 39.556, U.S.N.M. One female was obtained by 
Doctor Linton from the same host and locality, and has received. 
Cat. No. 39612, U.S.N.M. Five females and two males were taken 
by Dr. M. T. Thompson from the same host at Woods Hole, Massa- 
chusetts, August 6, 1901, and have received Cat. No. 39803, U.8.N.M. 
A single female from the first Beaufort lot, carrying an attached male 
on the side of the neck, is made the typo of the now species, and is 
given Cat. No. 43547, U.S.N.M. 

Specific characters of female, — Cephalothorax proportionally slen- 
der, from three to five times the length of the trunk, tapering from 
the trunk toward the head, and turned back so that its dorsal sur- 
face rests against that of the tnmk; head not enlarged, but strongly 
narrowed anteriorly, where it terminates in three projections made 
up of the antennae and the mouth tube, covered dorsally with a 
fairly distinct carapace; neck usually profusely wrinkled; trunk 
nearly twice as wide as long, flattened on the dorsal surface, and kid- 
ney- or bean-shaped, the arms extending from the eye of the bean; 
the swollen sides of the trunk are filled with the convolutions of the 
oriducts and increase in size and convexity with the maturing of 
the eggs; no abdomen, anal laminae, genital or posterior processes; 
e|g strings eUipsoid or kidney-shaped ^d attached not by one end, 
but near the middle of one side, causing them to stand at an angle of 
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45*’ witli tihe trunk axis; eggs arranged in 7 or 8 longitudinal rows, 
about 50 in each string. 

First antennae imperfectly three-jointed, projecting far in front of 
the second pair, relatively very large, and with a wicked armature. 
At the tip are four stout ventral spines and two dorsal ones, the lat- 
ter as long as the antennae themselves and usually surrounded by a 
wide membranous flange; the second joint also carries a pair of stout 
spines on its dorsal surface. This armature is totally different from 
anything found in the entire family and must bo quite effective for 
piercing the skin of the host. Second antennae biramose, the ter- 
minal joints turned squarely across the frontal maigin at ri^t angles 
to the basal joint, the exopod (ventral) smaller than the endopod 
(dorsal), each bluntly rounded and armed with a single short and 
stout spine. Mandible long and slender, with a narrow neck, the 
tip enlarged and armed with eight well-rounded teeth. First max- 
illae tipped with three stout spines, the outer of w'hich is sometimes 
surrounded with a membranous flange; palp armed with a single 
spine. Second maxillae short and stout, laminate, not tapering, 
united only at the tips, and furnished there with a long and rather 
slender club-shaped bulla, the pedicel of which is enlarged and forked 
at the apex, where it incloses a small and solid sphere. Maxillipeds 
with a stout basal joint and a long and slender terminal claw, with 
no accessory armature. 

Color, trunk transparent cartilage color; oviducts and eggs white; 
cephalothorax usually black or blackish from the contents of the 
digestive tube. 

Cephalothorax and second maxillae, 1.50 mm. long, 0.16 mm. 
wide. Trunk, 0.60 mm. long, 0.86 mm. wide. Egg strings, 0.60 mm. 
long, 0.36 mm. wide. 

Specific characters of male . — Body completely folded upon itself 
and so thoroughly fused that there are no traces of parts or 
segmentation; egg-shaped, with the head at the pointed end, and 
the appendages and genital process on one side of the egg; head 
covered with a dorsal carapace, which extends back of the second 
maxillae. Fii-st antennae three-jointed, tipped wit^ stout setae; 
second antennae similar to those of the female, but not bent, the 
oxopod larger than the endopod, both rami unsegmonted and tipped 
with two small spines; mandibles and first maxillae like those of the 
female; second maxillae long, with a slender second joint and rather 
a weak terminal daw; maxilUpods with a large and stout basal joint 
and a slender terminal claw, armed with a row of minute teeth doiig 
its inner margin. 

Color, a uniform yeUowish-white. 

Total length, 0.26 nun. Greatest width, 0.126 nun. 

(ajrfnoatw, covered with spines, alluding to the first antennae.) 
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Bemarkt. — ^TIub species is fairly common on the menhaden, but 
only one or two specimens found upon the same fish. It can be 
at once distinguished by its minute size, by the long and slender 
cephalothorax, and by the kidney-shaped e^ strings, carried at an 
angle with the trunk axis. Different specimens raiy considerably 
in the size and armature of the antennae, as well as in the angle at 
which the egg strings are carried. The males correspond more 
closely than the females, and there is enough conformity among the 
latter to insure the validity of the species. 

CLAVSLUSA OVAUS 

Anchordla ovaUs Er0ter, 1837, p. 289, pi. 3, %. 6a and 6. 

Host and record of specimens. — Kr0yer found a single specimen of 
this species, without egg strings, on the gills of Trigla gumardus; no 
locality given. 

Remarks. — Fi’om Krpyer’s description and figure it is certain that 
he had a Lemaeopod very similar to the “ArichoreMa emargiruita.” 
which he had just described. In distinguishing Iho two he says 
that in A. ovedis the trunk is tliick and egg-shaped, the cophalothorax 
is one and a half times as long as the trunk and of medium thick- 
ness, the head is short and broad, but thick. Ilis figure shows that 
the cephalothorax is attached to the center of the dorsal surface 
of the trunk, while the second maxillae are attached to the ventral 
surface some distance from the base of the neck. 

He did not describe the appendages at all, but the above facts are 
enough to locate the species in the present genus. 

Beneden afterwards (1870, p. 31, pi. 2, fig. 8) figured a parasite 
which he referred to this species, but which certainly did not belong 
here as can be seen from a comparison of £lr0yer’s and Beueden’s 
figures. Beneden’s species had a short and thickset cephalothorax 
attached in the usual way to the anterior end of the trunk, while the 
second maxillae were on the neck some distance above where it joins 
the trunk. 

Earlier in the same paper (p. 270) Erpyer described a species which 
he named "Lemaeopoda oleaa.” He had but a sin^e specimen and 
had foigotten the host, but thought it was "SqwAus aoaiUhim linn.” 
In 1869 Olsson found the same parasite upon the giU arches of the 
common gurnard, Trigla gurnard, and transposed it to the genus 
BratMella. It is this species ohesa rather than the species ovalia 
which Beneden and Scott have found upon the gurnard (see p. 701). 
It belongs in the genus BnuMeBa where Olsson placed it, but Erpyer’s 
ovaUs just as certainly belongs here in the genus ClavBUsa. 
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CLAVnUSA COSMTA, atm tftOm. 

Plate 26, fig. E; plate 50, %. 187; plate 52, figs. 201 to 208. 

Host and record of specimens. — Twelve females and four males were 
obtained by Vinal N. Etlwards from the gills of the hickory shad, 
Pomalohu Ttiediocris, at Woods Hole, October 30, 1903. They have 
received Cat. No. 39566, U.S.N.M. and become paratypes of the 
new species. 

A single female with attached male was taken from this lot and 
made the species type, with Cat. No. 43539, U.S.N.M. 

A second lot of 20 specimens, including both sexes, was obtained 
from a single hickory shad at the same locality in September, 1902; 
they have received Cat. No. 39579, U.S.N.M. 

A third lot of 10 specimens, including both sexes, was taken from 
the gills of the alowife, Pomolobus pseudoharengus at Woods Hole, 
October 5, 1887, and has received Cat. No. 43534, U.S.N.M. 

Two lots, containing three females each, were obtained from the 
gills of young shad, Pomolobus mediocris, taken in the pound at 
Woods Hole, July 8, 1875, by A. E. Verrill; they have received, 
respectively. Cat. Nos. 39622 and 38026, U.S.N.M. 

Throe females were obtained by Dr. M. T. Thompson from the gills 
of the alewife at Woods Hole, August 10, 1901; tiiey have received 
Cat. No. 39595, U.S.N.M. 

Specific characters of female. — Cephalothorax longer than the trunk, 
slender, cylindrical, and about tlie same diameter throughout; head 
not enlarged, but narrowed anteriorly and covered with a dorsal 
carapace; trunk heart-shaped, of the same width and length, flat- 
tened dorso-ventrally, narrowed anteriorly, and with a median pos- 
terior sinus; cephalothorax attached to the dorsal surface of the 
trunk a little in front of the center; egg strings cylindrical and about 
as long as the trunk; eggs small, in 8 longitudinal rows, about 20 
eggs in a row. 

First antennae stout, indistinctly three-jointed, with a tuft of small 
setae at the tip; second antennae also stout, the terminal biramose 
portion swoUw, turned at right angles to the basal portion and 
bluntly rounded; exopod one-jointed and armed with & single stout 
spine, endopod indistinctly two-jointed, with two minute terminal 
spines. MandiUes with a narrowed neck and a widened blade, armed 
with five large curv^ and bluntly rounded teeth. First maxUlae 
with two terminal se^> the palp with a single seta; second maxillae 
attached at the anterior end of the trunk some distance from the base 
of the neck, short, cylindrical, not tigering, squarely truncated at 
the tips, where they are united by their inner comers; bulla long, 
slender, and club-shaped. 
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MaxilUpeds witli a stout basal jtmt and a short and stout terminal 
claw, curved at the tip, where it carries on the inner margin a long 
accessory claw, behind which is a row of saw teetli. 

Color, a uniform yellowish-white, the contents of the stomach and 
intestine dark brownish-black; egg strings orange yellow. 

Cephalothorax, 4 mm. long, 0.60 mm. wide. Trunk 3 mm. long, 
3 mm. wide at the posterior end. Egg strings 3.5 mm. long, 0.8 mm. 
wide. 

Specific characters of male . — Body folded on itself in the same way 
as in spinosa, swollen, with no distinction of parts or segmentation; 
a dorsal carapace on the head; genital process larger than in spinosa; 
no anal laminae. First antennae three-jointed and well armed with 
setae; second antennae biramose, the exopod two-jointed and tipped 
with a tuft of setae, the endopod slender, ellipsoidal, and unarmed. 
Mouth tube long and prominent, projecting its entire length in front 
of the carapace. 

First mtudllae much shorter than in the female and projecting just 
to the tip of the mouth tube; second maxillae rather slender, the basal 
joint long and narrow. Maxillipeds with a stout and thick basal 
joint and a terminal claw like that of the female. 

Color, a uniform yellowish-white. 

Total length, 0.30 mm. Greatest width, 0.20 mm. 

ieordatus, heart-shaped, alluding to the trunk.) 

Bemarks . — ^This species is fairly common on the two kinds of her- 
ring mentioned. It may be recognized by the heart^haped trunk 
with the long and slender cephalothorax attached to its dorsal sur- 
face. If there is need of any further distinction from spinosa it may 
be found in the egg strings, which are here attached by one end, are 
parallel with the tirunk axis, or are curved like parentheses marks, 
in the ripening ovary of this species the thread or filament connected 
with the oocyte is much longer than in AcMheres, and contains often 
as many as 20 cells (fig. 187, pi. 60). 

Genua BRACHIELLA Cuvier. 

Generic characters of female . — Cephalothorax elongate and cylin- 
drical, flexed more or loss backward, often against the dorsal surface 
of the trunk; head usually enlarged and covered by a distinct dorsal 
carapace; trunk swollen, flattened dorso-ventrally, and in the larger 
species (10 to 26 mm.) with two rows of pits or grooves or knobs on 
the dorsal and ventral surfaces; two or four paired posterior processes 
and an unpaired genital process; no abdomen or anal laminae; egg 
strings long and slender. 

First antennae two to four (usually three) jointed, basal joint 
more or less swollen; second antennae biramose, the exopod (ventral) 
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two-jointed; first maxUlae tripartite, palp with one or two setae; 
second maxillae separate to t^ tips where they are jointed to an 
ordinary bulla; sometimes fused; maxillipeds with a stout basal joint 
and a long terminal claw. 

(feneric charadera of male. — Cephalothorax inclined more or less to 
the trunk, from which it is separated by a weU-deiined constriction 
and often by a short neck; head covered by a dorsal carapace which 
varies considerably in size; trunk straight, spindle-shaped, and much 
narrower than tlm cephalothorax; small anal laminae sometimes 
parallel with the trunk axis, sometimes at right angles to it; often 
with a large unpaired (genital) process between the second maxillae. 
First antennae three-jointed, about the same length as the second 
pair; the latter biramose, both rami one-jointcd, the exopod (ventral) 
sometimes with two joints; first maxillae three or four partite; second 
maxillae and maxillipods close together and about the same size, 
both provided with stout curved claws. 

Type. — BrachieMa ihynni Cuvier. 

(Brachiella, ^paftow, arm, with diminutive ending.) 

Remarks. — ^This genus, like ClaveUa, has received many species 
which ought never to have been assigned to it. For a long time the 
distinction between the two genera consisted simply in the separa- 
tion or fusion of the second maxillae. If they wei-e fused the species 
was placed in the genus Clavdla; if they were separate it was referred 
to the genus BracMeMa, irrespective of its other morphological pecu- 
liarities. Consequently, we find here also many species which must 
be transferred to other genera, or for which new genera must be 
created. The list which follows includes such species. There is 
rather more dis.similarity amongst the males than in the other genera 
but they agreh very well in all essential characters. Probably when 
the species, and especially the males, become better known it will be 
necessary to separate some more of them and establish other new 
genera. Even the data already known with reference to such species 
as concava and hphii make it practically certain that they must 
eventually l>e placed elsewhere. But until we can get the necessary 
data it is better to keep them here where they were originally placed. 

Synonyms. — Braehidla anaerina Wilson, 1908, p. 467, differs in so 
many and so important particulars from the BrachieUa here estab- 
lished that it.has been made tlie type of a new genus, ProhrachieUa 
(see p. 716). 

BrachieUa antardica Quidor, 1906, p. 30, pi. 3, figs. 46 to 48, has 
.. no posterior processes, the exopod of the second anteimae is unseg- 
mented, the second maxillae are entirely separate, and the male 
differs so much from BrachieBa that it has been made the type of a 
new genus, EuhrOehidla (see p. 716). 
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B. appendieidata Steenstrup and Lntken, 1861, p. 419, and B. 
appendieuJoaa Baasett^mith, 1898, p. 14, are both synonyms of 
Thyaanote appendicv^ata (see p. 651). 

B. dentata Wilson, 1912, p. 07, is proved by the structure of the 
male to belong to the genus Oharopinua (see p. 654). 

B. Jimbriaia Heller, 1865, p. 240, belongs to the genus Tliyaanote 
(see p. 651). 

B. gaini Quidor, 1912, p. 211, is placed with B. antareUca in the 
new genus EkiiraehieUa (see p. 716). 

B. impudica Nordmann, 1832, p. 92, is proved by the structure of 
the male as well as the female to bo distinct from BracJdeUa and is 
made the type of the new genus Epihrachidla (see p. 715). 

B. inconcinna, tniniUa, and ramoaa were simply named by Ilichiardi 
(1880, p. 151) and have never been described or figured. 

B. inaidioaa Heller, 1865, p. 239, is referred to the new genus 
Parahraehidla (see p. 713). 

B. lohiventria Heller, 1865, p. 241, belongs to the genus Thyaanote 
(see p. 651). 

B. loplvvi Milne Edwards, 1840, p. 514, was briefly described and 
well figured, but has never been seen by any other investigator, 
although it is included in two or throe lists on the authority of Mibie 
Edwards. The description and figures given by the latter are enough 
to indicate fairly well that the species does not belong to BrachieJla, 
nor indeed to any of the other genera in the family. 

The size of the creature (cephalothorax and second maxillae 20 
mm.; trunk and posterior processes 16 mm.), the structure of the 
second antennae, first maxillae (unipartite), and maxillipeds, and the 
peculiar shape and attachment of the posterior processes show little 
affinity with any of the genus types here presented. * 

But the male is unknown and the data are not sufficient to enable 
us to erect a new genus, so the best that can be done is to leave it 
where Milne Edwards placed it and wait for further details. 

B. maUeua Nordmann, 1832, p. 96, is proved by the structure of 
the male, as well as certain characters of the female, to belong to the 
gentis Charopinua (see. p. 654). 

B. miMJimbritUa Bassett-Smith, 1898, p. 96, is shown by the struc- 
ture of the male to be distinct from BnuM^Ja, and as the female is 
also peculiar it is made the type of a new genus, ThyaanoteUa (see 

p. 662). 

B. mgheta Richiardi, 1880, p. 151, was another mere name, but it 
was afterwards briefly described and figured by Brian (1898. p. 24, fd. 
4, fig. 29). He, however, mentions and portrays a pair of tubercles, 
each armed with a claw, on the posterior margin of the trunk. Noth- 
ing like them is known anywhere among the liomaeopods, and if oor- 
reot the parasite woffid at least become a distinct genus. But it has 
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not yet been well enough deacribed to be located anywhere with 
satisfaction. 

B. obesa (Ej-0yer), 1837, p. 270, was described as belongmg to the 
genus Lemaeopoda. Kr^yer had but a single specimen and had for- 
gotten on what host it was found, but said he thought it was “Sqvahu 
acamiihius linn.” Olsson found the same parasite in the throat of 
Trigla gumardus, and on account of the elongate cophalothorax and 
the removal of the second maxillae some distance behind the other 
mouth parts, ho transferred it to the genus BrachieUa (1860, p. 42)> 
where it rightly belongs 

In 1870 P. J. van Beneden reported (p. 10) the same species from 
“Spinax acaiKthius L.” on the coast of Belgium. He also reported 
(p. 31), from the gills of Trigla, gumardus, a species which he called 
“Anchordla ovalis Kr0yer,” and of which he gave a figure (pi. 2, 
fig. 8). But this figure shows no similarity whatever to Kipyer’s 
ovalis, while it does resemble in all essential particulars his Lemaeopoda 
obesa. 

T. Scott described (1901, p. 133) from the gills of Trigla gumardus 
on the Scottish coast a para.site which he referred to K^yer’s A. 
ovalis, basing his judgment upon Benedon’s figure. But as Beneden 
was wrong, so of course Scott was misled, and the species he had was 
not ovalis at all, but obesa. The excellent figures given by Scott 
(pi. 7, figs. 30 to 35) leave no doubt that he was really dealing with 
the same species examined by Er0yer and Olsson. But it belongs 
in the genus BracMella where Olsson placed it, and is here restored 
to that genus. 

Richiardi in the list already mentioned (1880, p. 151) named a 
parasite which he obtained from “Trigla corax” in the Mediterra- 
nean, BrachieUa obesa, but gave no description or figures. This was 
probably the same as Kr0yer’s species, but even if it was not Krpyer’s 
name holds precedence. 

B. oblonga Valle, 1880, p. 76, is another mere name end has never 
been described or figured. 

B. ovalis (Beneden) Scott, 1001, p. 133, as shown above, is a syno- 
nym of obesa. 

B. parkeri Thomson, 1889, p. 374, can not belong to any of the genera 
previously described and is made the type of the new genus Thom- 
aondla, closely related to BrianeUa (see p. 649). 

B. pasHnacae Beneden, 1851, p. 118, is a synonym of Charopinus 
MecDudoriw (see p. 656). 

B. pemettiama (Blainville), 1822, p. 439, was originally described 
and figured as a “Lemaean” by Pemetti (1770, vol. 1, pi. 1, figs. 5, 6). 

Blaipville included it in his new genus Lemaeotnyzon and gave a 
brief description. Cuvier (1830, p. 257) referred it to the genus 
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Braefd^ta, but added nothing farther in the way of description, and 
thus we are left with insufficient data to locate it intelligently. 

B. rostrata Kr0yer, 1837, p. 207, differs so radically in both sexes 
from BracTmOa that it is made the type of a new genus, ParaimuA- 
ieOa (see p. 714). 

There are thus five species which are mere names, three which can 
not be satisfactorily located, and 16 which mhst.be transferred to 
Other genera, including six which become new genus types. 

TABUI or SPKCIX8. 


1. Only two posterior processes, dorsal to the egg strings 2. 

1, Only two posterior processes, ventral to the egg strings 3. 

1 . Four posterior processes, two dorsal and two ventral 7. 


2. Posterior procossoe pear-shaped with a narrow pedicel; first maxillae unipartite; 

both rami of second antennae unsegmontod lophii Milne-Ed wards, 1840. 

3. Posterior processes cylindrical, widely separated; first maxillae tripartius exojKKl 

(ventral) of secH)nd antennae two-jointed conmva Wilson, 1913, p. 703. 

8. Trunk ovoid, considerably longer than wide; posterior pnK*e88e8 minute and con- 
ical; genital process present 4. 

3. Trunk ovoid, about the same length and width; posterior processes larger; no 

genital process 6. 

8. Trunk swollen, wider than long; jKwterior processes large and lamiuato; genital 
process rudimentary 6. 

4. Second maxillae as long as the cephalothorax, cylindrical and slender; first an- 

tennae four-jointed and slender tnsjnnosa Nordmann, 1832. 

4. Second maxillae half as long as the cephalothorax, cylindrical and slender; first 
antennae three-jointed and stout... exigwa Brian, 1906. 

4. Second maxillae half as long as the cephalothorax, stout and flattened; first an- 

tennae three-jointed and slender; posterior pnxresses laminate. 

migrate, new species, p. 709. 

6, Posterior processes cylindrical, bluntly rounded; si^cond maxillae short and stout; 
egg strings as long as the trunk pinguUt now species, p. 710. 

5. Posterior processes conical, vrith an acute point; second maxillae'loug and slender; 

egg strings twice the length of the trunk nitida^ new species, p. 711. 

6. Trunk irregular, covered with lobes and processes, emarginate posteriorly; first 

antennae short and two-jointed triglae Claus, 1860. 

6. Trunk BmooUi and regular, rounded posteriorly; first antennae four- jointed, 

swollen obesa (Kr0yer), 1837, p. 701. 

7. The four posterior processes about the samo length 8. 

7. Ventral posterior processes distinctly longer than dorsal 11. 

7. Dorsal posterior processes distinctly longer than ventral 12. 

8. Size large (10 mm.); head enlarged and covered with a dorsal carapace; second 

maxillae separate to their tips 9. 

8. Size small (5 mm.); head not enlarged, no carapace; second maxillae fused for 

their entire length * 10. 

9. Genital process half as long as posterior processes; maxillipeds huge, each nearly 

as large as the entire head; second maxillae smooth... Beneden, 1891. 

9. Genital |>rocess minute; maxillipeds of normal edze; first antennae two-jointed; 

second maxillae much wrinkled appendiculoaa(Kr^yet)f 1863, p. 712. 

10. Ventral processes close together, dorsal ones far apart; g^tal process present; 

second maxillae smooth..... .appmdicuUUa (Krdyer), 1868. 

10. Ventral processes close together, dorsal ones fat apart; genital process present; 
second m ax il l ae wrinkled hoitUU Heller, 1866. 
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10. Ventral and dorsal procesees the same distance apart; no genital process; second 

maxillae smooth Bciaenoph^ Heller, 1865. 

11. Trunk smooth; second maxillae much longer than cephalothorax; first antennae 

three* jointed graeilis Wilson, 1908, p. 712. 

11. Trunk smooth; second maxillae much shorter than cephalothorax; first antennae 
three* jointed; genital process long and club-shaped. new species, p. 705. 

11. Trunk smooth; second maxillae very short; first antennae three-jointed; genital 

process long and cylindrical ,7nc.Huccii Bassett-Smith, 1896. 

^1. Trunk witli two rows of pits or grooves on the dorsal and ventral surfaces; sccon^ 
maxillae short; first antennae four-jointed; no genital process. 

elegans RLchiardi, 1880, p. 707. 

12. Trunk wider than long; dorsal processes abruptly curved near their tips. 

chavesil Bencden, 1891. 

12. Trunk longer |han wide; dorsal processes straight; two rows of pits on tlie dorsal 
and ventral surfaces of the trunk thynni Cuvier, 1830, p. 703. 

BRACHIBIXA CONCAVA WUmh. 

Brarhiella coryxitm Wilson, 1913, p. 262, pi. 51. 

Host and record of specim ens, — A single female with egg strings was 
taken from the gill arch of a sting ray, Dasyatis hastata, at Montego 
Bay, Jamaica, August 10, 1910. Jhia was made the species type and 
received Cat. No. 42286, U.S.N.M. 

ReTnarTcs , — ^This species was fully described and figured in the 
reference above given. It is not common, but may be recognized by 
the size and shape of the posterior processes and the absence of a 
genital process. But these posterior processes are dorsal and not 
ventral, and are only found in one other species, lophii, which prob- 
ably does not belong to the present genus, as already stated (p. 700). 
ITiat throws the burden of proof on the present species if it is to 
remain in the genus, but this can not be decide^ fully until the 
male is found. When that occurs it is very possible that the species 
wiU be transferred to the genus Oharopinuq, 

BHACHiSIXA THTNm Cuvftr. 

Plate 26, fig. C; plate 63, figs. 209 to 216. 

Bradddla thynni CtrviiCR, 1830, p. 267, pL 15, fig. 6. 

Thynnicola ziegUri Mioxtuoiok, 1904, p. 47. 

Host and record of specimens * — ^A single female with egg strings was 
taken from the giUs of a tunny fish at Cornwall, England, and sent 
to the United States National Museum by Rev. A. M. Norman. It 
was numbered 8342, U.S.N.M. Twenty-five females and four males 
were obtained from the giUs of Thynnus thynnus at Bakar, Croatia, 
Hungary^ by Prof. S. Brusina. They have received Cat. No. 43458, 
U.S.NJ4. 

Specifle characters offemaU ^ — Cephalothorax as long as the trunk, 
cylindrical, and usu^y bent slightly backward; head little if any 
enlarged, but covered with a distinct dorsal carapace; neck the same 
diameter throughout, and separated from the trunk by a well-defined 
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grooy«; trank ovatd, flattened dotBO-yentrally, and in older speoi- 
mens muok 'nrinlded; at least t'wo segmentations plainly indicated 
by breaks in the ventral musculature, by ventral grooves, and by 
lateral indentations; two pairs 'of posterior processes, one dorsal, 
the other ventral, t^ latter usually half the diameter and length of 
the former, and closer together; both pairs curved like parentheses 
marks, and the bases of the dorsal pair curved around inside the 
f>oint of attachment as two small knobs, side by side on the median 
hne; no genital process; egg strings between t^ two pairs of proc- 
esses and a little longer than the dorsal pair; eggs minute, arranged 
in 10 or 12 longitudinal rows, fully 76 eggs in the longest rows. 

First antennae stout, three-jointed, unarmed; second antennae 
turned down across the frontal margin, the exopod minute, degen- 
erate, and nearly fused with the endopod. First maxillae largo and 
stout, tripartite, each ramus swollen at the base and tipped with a 
single spine; palp also swollen, turned at right angles to the rest of 
the appendage and tipped with a single spine. 

Second maxillae small and short, and free to the very tips, each 
maxilla ending in a semilunar attachment disk; the edges of the disks 
are grown together, but apparently they do not form a single bulla. 
At the base of each maxilla on the dorsal surface is an oblong ridge 
or projection, which runs lengthwise of the appendage and contains 
the. maxiUary gland. 

Maxillipeds widely separated, so that all the other mouth parts can 
be seen between them in ventral view; basal joint triangular and 
much longer than wide; terminal claw slender, and tipped with a 
single spine which shuts into a depression on the iimer margin of the 
basal joint; no accessory spine. 

Color (preserved material), a rich golden yeUow. 

Cephalothorax, 6 mm. long, 1 mm. wide. Trunk, 6 mm. long, 3 
mm. wide. Dorsal posterior processes, 8 mm. long. Egg strings, 
0 mm. long. 

Specific characters of male . — ^Head at an an^e of 46° with the body 
axis and covered with a well-defined carapace; posterior cephalo- 
thorax contracted into a narrow, wasplike waist, where it joins the 
trunk; the latter ovate, with a pair of slender conical anal laminae 
at the pointed posterior end, on the dorsal surface. Ventral to the 
anal laminae is the rounded genital process, whidi is a little loxjger 
and much thicker than the laminae. 

First antennae stout and three-jointed ; second antennae biramose, 
the endopod tipped with a single spine, the exopod with a minute 
chela. Mouth tube large and in line with the axis of the head; first 
maxillae short and wide, like a hand with three Rogers and a thumb, 
each tipped with a single spine. Second maxillae large, wi<My S8p»- 
ratedi ocih tipped with a long curved claw. Maxill^ds doae 
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together, the basal joint inucli longer than the terminal claw 

sharply bent. 

Color the same as that of the female. 

Total lengtli, 2.25 mm. Greatest diameter, 0.5 mm. 

{{hynni, the generic name of the host.) 

Remarks . — ^This species is one of the largest of llio genus, and was 
limt described by Cuvier, who made it the type-species of his new 
genus Brachiella. Since then it Inis been (lescj il>ed or noticed by 
almost every wi'iter on the parasitic copepods, and always umlor the 
same name, with one oxcei)tion. Miculicich, suppositig it to ho new, 
gave a long account of it with text figures ^ and named it Thynnicola 
ziegleri. Tliis mistake lie Iduxsclf corrected in Marcli, 1005, in tlie 
sjune periodical. But in spile of the fact that it is so universally 
known, there are still several things in coniUM tion with its structure 
that need either correction or further tlescription. For this reason 
the above account has hecui given, with such hgures as seemed iumv 
essary. The facts licro ostaldislicd are: 

1. Tlie body of the female is as fidly segmented us that of AclitkereSj 
and the segmentation is similarly indicated. 

2. "Tlio head is covered with a well-* Icfi nod dorsal carajmee. 

3. The neck is separated from the trunk by a groove heliiud the 
second maxilliu\ ♦ 

4. Tliere is no genital process. 

5. The second auUminic^ u."e hiTumo^e, the exopoil (ventral raruus) 
being rudimentary. 

(). The first maxillae iuivo a ])alp at right angles to the body of the 
appendage. 

7. The maxillipeds arc widely se])aratc(1. 

BRACHIBLLA GULOSA. new epeclM. 

Plate 58, figs. 21 « to 220; plate 54, figs. 221 to 224. 

Host arid record of specimens , — Three lots of this parasit o were ol> 
tained by Dr. Hugh M. Smith from the under sujfacc of the o|>oj culum 
of the channel br,ss, oceUatvs, from the Center Market at 

Washington, District of Columlrla. The first lot, ten females und 
two moles, wore captured off Elizabeth City, New Jersi^y, and were 
given Cat. No. 435S8, LI.S.N.M. Tlio second lot, eighteen females 
and four makvs, were captured off tlie North Carolina coast, and have 
received Cat. No. 39578, U.S.N.M, The third lot, five females and 
one male, were captured near Morehead City, North Carolina, and 
boar Cat. No. 39580, U.S.N.M. A single female with attached mdlc 
has been taken from the first lot and given Cat. No. 43585, U.S.N.M., 
as the type of the new species. Ten females and one male were 
taken off New York City, September 1, 1001, by Mr. Blackford; they 

* Zool. Axit. for Bept., 1904. 

348i3“— Proc,N.M.vol.47— 14 45 
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hare received Cat, No, 39681, U.S.N.M. Three females were taken 
at Woods Hole, Massachusetts, by the late Dr. M. T. Thompson, 
which have been given Cat. No. 39691, U.S.N.M. Seven females and 
one male were taken off the North Carolina coast, and have received 
Cat. No. 39673, U.S.N.M. The host is the same for all these speci- 
mens, the channel bass, Scienops oceMatus. 

Specific cTuiracters of female, — Cephalothorax stout, cylindrical, and 
considerably longer than the trunk; head enlarged and covered with 
a dark brown carapace; neck and second maxillae curved like a 
sickle; trunk anteriorly narrowed mto a short neck whore it joins the 
cephalothorax, posteriorly inflated into a sphere, which is flattened 
domo-ventrally; four posterior processes, two dorsal and two ventral, 
and a genital proce^^s between the two latter, short and club-shaped; 
the ventral posterior proce-sses are straight, parallel, and longer than 
the dorsal pair, wliich arise a little in front of the posUuior margin 
and are curved like parentheses marks; between the two pairs are 
the egg strings, wJiich arc from one and a half to two and a half 
times the length of the processes, luid about twice their diameter; 
eggs small, in from 10 to 12 lon^tudinal rows, about 50 eggs in a row. 

First antennae somewhat swollen at the base and three-jointed; 
second antennae biramose and turned down across the frontal 
margin, the endopod (dorsal ramus) large, bluntly roimded, one- 
jointed, and unarmed, the exopod (ventral ramus) comparatively 
minute, two-jointed, and terminated by a tuft of small setae. 

Mouth-tube short, broad at the base, and hardly reaching the 
second antennae; first maxillae bipartite, palp one-join ted and 
tipped with a single spine. Second maxillae short, slender, and 
entirely separate as far as the bulla, which is in the shape of a flat- 
tened sphere. The glands at the bases of these maxillae stand out 
as prominent knobs on either side of the neck. 

Maxillipods with a stout basal joint and a slender terminal claw 
which shuts down against a knob on the inner margin of the basal 
joint. 

Color (preserved material), a light brownish-yellow. 

Cephalothorax, 4.66 mm. long, 1 mm. wide. Trunk, 3.25 mm. 
long, 3.26 mm. wide, 2 mm. thick. Second maxillae, 1.60 mm. long. 
Posterior processes (ventral), 3 mm. long. Egg strings, 6 mm. long, 
0.80 mm. wide. 

Specific charactere of male. — Head at an angle of 46 wi th the body 
axis, and covere<l with a distinct dorsal carapace; trunk with the first 
and second segments forming a narrow neck or waist, the posterior 
portion narrow ovate and ending in a pair of slender anal laminae, 
which are conical and at right angles to the trunk axis* First an** 
tennae slender and three-jointed; second antennae biramose, the 
endopod smoorhly rounded, the exopod with a single spine at the 
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outer comer. Mouth tube projecting its entire length in front of 
the anterior margin of the carapace in line with the head axis. First 
maxillae tripartite, palp tipped with a single spine; second maxillae 
considerably longer than the maxillipeds and tipped with powerful 
claws, which shut into a socket on the inner margin of the basal joint. 

Maxillipeds short and stout and tipped with a strong claw; genital 
process distinctly visible between and partly behind the second 
maxillae, with a fringed or fluted tip. 

Color, a whitish-yellow, lighter than the female. 

Total length, 1.45 nmi. Greatest width, 0.65 mm. 

{(pihmSy gluttonous.) 

Bernarks , — In the second lot of parasites mentioned there were 
three young females, one of them only 1 mm. long. These females 
had but a single pair of posterior processes, the ventral ones, but in 
the largest of the three another pair were just starting on the dorsal 
surface. Evidently, therefore, the ventral pair are formed first and 
the doi'sal pair grow out later to supplement them. The general 
appearance, the arched neck, the distinct carapace, the knoblike 
protmsions of the maxillary glands, the short and slender second 
ma^Uao, and the arched dorsal processes distinguish this species 
from its nearest relatives. 

BRACHIBLLA XLBGAHS lUdlUunli. 

Plate 64, figs. 226 to 233; plate 65, fig. 234, 

Brachiella degam KiCBiAiua, 1880, p. 161 . — Bkiak, 1899, p. 8, fig. 4, 

Host and record of specimens , — Five females and a male were ob- 
tained from the gill cavity of the amber jock, Seriola lalandi, at 
Woods Hole, Massachusetts, by the late Dr. M. T. Thompson, ^p- 
tember 11, 1901. 

They have received Cat. No. 39585, U.S.N.M., and since no other 
specimens are in existence at the present time they will serve as 
sm'rogate types of the species. 

Specific characters of female , — Cephalothorax short, flattened dorso* 
vcntrally, and about the same length as the second maxillae; head 
somewhat enlargcnl and covered with a dorsal carapace; neck ex- 
tremely short and passing insensibly into the trunk without any sign 
of demarcation; trunk elongate-triangular, widest across the pos- 
terior margin, which is almost squarely truncated; two pairs of 
posterior processes and a very short and well roimded genital process; 
ventral processes originating close to the midline, somewhat divergent 
and curved like parentheses marks, and three-fourths as long as the 
trunk; dorsal processes less than half the length of the ventral, 
originating close to the lateral margins, and widely divergent, in some 
cases even standing out at right aisles to the tnmk axis; egg strings 
about the same length as the triu^; eggs minute, in 6 or 7 longir 
tudinal rows, about 30 eggs in a row. 
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First antennao four-joiated and tapered to a sharp point; second 
antennae biramose and bent down across the frontal margin, with the 
tips overlapping, the exopod (ventral ramus) much smaller than the 
endopod and indistinctly two-jointed, the endopod bilobed at the tip 
and armed with tiny spines. 

Mouth tube broad at the base end long enough to overlap the tips 
of the second antennae. First maxillae bipartite, palp short and 
stout and armed with a single spine; second maxillae short, held at 
right angles to the body axis, and separate to the very tip, where they 
are attached to a large spherical bulla; maxillipeds with a stout basal 
joint and a slender terminal claw, armed on its inner margin near the 
tip with a secondary claw; these maxillipeds are attached so far for- 
ward that they almost reach to the frontal margin of the head. 

Color (preserved material), a dark yellowish-brown. 

Cephalothorax, 2.15 mm. long, 2 mm. wide, 1.25 mm. thick. Sec- 
ond maxillae, 1.75 mm. long. Ventral posterior processe^s, 4.33 mm, 
long. Egg strings, 5 mm. long. 

Specific characters of waZ^.-^epholothorax small and separated 
from the trunk by a short waist; head covered with a dorsal carapace; 
trunk spindle-shaped, ending posteriorly in a long conical genital 
process; no anal laminae, hirst antennao four-jointed, joints sub- 
equal; second antennae biramose, endopod well rounded and armed 
with a single spine, exopod two-jointed and carrying a terminal tuft 
of setae. First maxillae with a two-parted tip and a small palp, 
armed with a single spine; second maxillae remarkably long and 
slender, over twice the length of the maxillipeds, the terminal claw 
slender, with a bluntly rounded pad at its base. Maxillipeds triangu- 
lar and stout. 

Color, the same as that of the female. 

Total length, 1.35 mm. Greatest width, 0.35 mm. 

(elegans, elegant or neat in appearance.) 

RemarJes . — This species was first named by Kichiardi without any 
description or figure. It was afterwards identified by Brian, who de- 
scribed the female briefly and illustrated it with a single text figure. 
There is no doubt that these Woods Hole specimens belong to the 
same species that Brian figured; whether they are identical with 
Richiardi^s named species can not, of course, be determined with cei> 
tainty, but, since Brian^s and Richiardi^s specimens came from the 
same locality and host, there is a strong presumption that they are 
identical. A full description, with figures of both sexes, is here pub- 
lished for the first time. 

The species closely resembles Heller’s B. insidiosa, but differs in 
several important particulars, notably in the relative lengths of the 
pairs of posterior processes, in the bilobed oxopod of the second 
ahtennae, and in the position of the maxillipeds relative to the other 
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mouth parts. The manuscript notes and sketches of Dr. M. T. 
Thompson have been of great service in making out the foregoing 
description. 

BRACHXBXXA MITRATA, vpedM. 

Plate 54, 225, plate 55, figa. 235 to 238. 

IloHt and record of specimens. — ^Four adult females with egg strings 
wore obtained by Dr. M. T. Thompson from the gills of the tilefish, 
Lopholatilus cJmmele^ticeps, off Woods Hole, Massachusetts. Three 
of them are numbered 39594, U.S.N.M., and become paratypes; the 
fourth is made the type of the new species with the number 43559, 
U.S.N.M. A single rather poor specimen was obtained from the 
same host and locality by the present author, and has been numbered 
39589, U.S.N.M. 

Specific chai'octers of female. — Cephalothorox short and very thick- 
set, and curved so that the axis of the head is at right angles to the 
Crunk; a small dorsal carapace; groove separating the cephalo- 
thorax from the trunk obscure; trunk flattened dorso-ventrally, a 
little longer than wide, narrowed anteriorly and obliquely truncated 
(mitered) posteriorly; genital process on the ventral surface with a 
laminate posterior process on either side of it.; egg strings cylindrical 
and as long as the entire parasite; eggs arranged in 6 longitudinal 
rows, about 25 in a row. 

First antennae three-jointed, the basal joint much stouter than tlie 
otliers, tire terminal joint tipped with three stout setae. 

Second antennae turned down squarely across the frontal margin, 
tlxe exopod (ventral) much smaller than the endopod, two-jointed and 
tipped with two short spines, the endopod rounded and unarmed. 
First maxUlae slender and tipped with two long spines and a shorter 
one on the outer margin; palp short and stout and tipped with two 
spines. Second maxillae short, about the same diameter throughout, 
and separate to tlie very end, where they are joined to a short- 
stemmed, button-shaped bulla. Maxillipeds with a stout basal joint 
and a slender terminal claw, carrying on accessory spine on its inner 
margin near the tip. 

Color (preserved material), a uniform brownish-yeUow. 

Total lengtli, excluding egg strings, 6 mm. Cephalothorax 2.35 
mm. long, 1.15 mm. wide. Second maxillae, 1.15 mm. long. Egg 
strings, 5 mm. long. 

{mUroAuSt mitred or cut off diagonally, alluding to the posterior 
margin of the trunk.) 

Male. — ^Unknown. 

Jtemarics . — ^This species may be readily distinguished by the short 
and very thick neck, by the laminate posterior processes, and by the 
oblique truncation of the posterior part of the trunk. Here,, again, 
the notes and sketches of Doctor Thompson have been of great value 
to the present author. 
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BKAcanOJUA niTotns, smt ipMira. 

Phto 65, figs. 23ft to 244; plate 66, fig. 245. 

Host and record of specimens. — ^Two adult females with egg strings, 
one young female and a male of this species were taken from the 
mouth of Antimora viola by the Bureau of Fisheries steamer Albatross 
in 1883 in the middle Atlantic south of Newfoundland. The better 
of the adidt females has received Cat. No. 43640, U.S.N.M. and is 
made the species type; the others becx)me paratypes and have been 
given Cat. No. 8341, U.S.N.M. 

Spedjic eltaracters of female. — Cephalothnrax sJiort, stocky, and 
cylindrical, not flattened; head onlai;gcd a little and covered witli a 
dorsal carapace; nock separated from the trunk dorsally by a well- 
deflned groove; trunk ovate and smooth, witJiout ridges or pits; two 
small posterior processes, close together on the ventral surface and 
about one-tliird as long as the egg strings; no genital process; egg 
strings stout and a little lunger than the trunk ; eggs small, arranged 
in twelve longitudinal rows, about 30 eggs in the longest rows. First 
' antennae three-joiuted and tapered reguloi’ly from base to tip; second 
antennae biramose and turned down squarely across the frontal 
margin, the exopod (ventral) very small and two-jointed. Mouth- 
tube wide and long, reaching the tips of the second anUmnae. First 
maxillae three-partite, the outer ramus much smaller than the 
others, tlie palp slender and tipped with a single seta. Second 
maxillae sliort and stocky, entirely separate to the tips in the young 
female, but more or less fused in tlie adults; bulla button-shaped. 

Maxillipeds laige and standing out prominently from the head, 
terminal claw stout, but only half the length of the basal joint, with 
an accessory claw on the umer margin. 

Color (preserved material), a brownish-yellow. 

Cephalothorax, 4.5 mm. long, 1 mm. wide. Trunk, 6 mm. long, 
without the posterior processes, 3.25 nun. wide, 3 mm. Uiick. Egg 
strings, 6. mm. long, 1.40 mm. in diameter. 

Spedjic cJiaracters of male. — Cephalothorax at an angle of. 46® with 
the axis of the trunk; head covered with a dorsal carapace; waist only 
a groove dorsally; trunk spindle-shaped and curved so that the 
conical anal laminae point ventrally. 

First antennae slender and three-jointed; endopod of second pair 
bent over backward nearly at ri^it angles, exopod ending in a chela. 
First maxillae like those of the female; second maxillae lender and 
very much longer tlran the maxillipeds ; the latter triangular and 
ratl^ small, but armed with a powerful claw. 

ColDr (preserved material), yellowish-white. 

Total length, 1.15 mm. Greatest diameter, 0.6 mm. 

(pinfftns, stocky or plump.) 
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Remarks . — ^This new species from one of the deep-water fishes may 
be recognized by its generally plump appearance, by the well defined 
dorsal carapace of the female, and by the two long and slender ventral 
processes. The peculiar characters in the male are the short and 
plump body, the small carapace, and the folding of the cndopod of the 
second antennae. 


BRACRIBLUi NITIDA, n«w ipeclea. 

Plato 5C, figs. 24fl to 248. 

Host and record of specimens . — single adult female with egg 
strings was obtained by the Bureau of Fisheries steamer Albatross 
from the mouth of ATbatrossia pectoralis, at station 5016 in the 
northern Pacific in 1906. The specimen was perfectly preserved and 
easily detenuined to bo a new species; it becomes the species type and 
has received Cat. No. 43584, U.S.N.M. 

Specific characters of female . — Cophalothorax slender, flattened 
dorso-ventraUy, and as long as tlie trunk; head enlarged and covered 
with a dorsal carapace; neck grooved in several places as though 
jointed; trunk a flattened sphere, with a smooth and evenly curved 
surface; two short posterior processes, close together on the ventral 
surface, and two-fifUis as long os the trunk; egg strings over twice the 
length of the trunk atid stout; eggs in 10 or 12 longitudinal rows, 
about 45 in the longest rows; no genital process. First antennae 
three-jointed, the basal joint much enlarged; second antennae bira- 
mose and turned down squarely across tlie frontal margin, the exopod 
two-jointed and reaching the tip of the endopod. Mouth tube short 
and narrow at the tip, not reaching the second antennae. First 
maxillae tripartite, the palp short and armed with a single seta. 

Second maxillae slender, longer than the cephalothorax, and sepa- 
rate for their entire length; bulla small and mushroom-shaped. 

Maxillipods some distance behind the mouth-tube, rather slender, 
but standing out prominently from the head, with a short terminal 
claw, whose inner margin carries a series of minute teeth. 

Color (preserved material), white. 

Cephalothorax, 4 mm. long, 0.5 mm. wide. Trunk, 3.80 mm. long, 
3.76 mm. wide, 2.5 mm. thick. Egg strings, 8 mm. long, 1 mm. in 
diameter. 

{niMdw, dapper, neat.) 

JKbfe.— Unknown . 

Remarks . — This is a peculiarly neat and clean looking species and 
may be recognized by the prominent maxUlipeds, by the long and 
slender second maxillae, and by the exceptionally long egg strings. 
In the second uiteimao also there is a great difl^erence in size between 
the two rami. 
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B&ACHmXA APPSNDXCtrLOSA (Ki^yw). 

AnoHordla appendimloita Kh0y»r, 1803, p. 300, pi. 10, fig. 0, a to c. 

Host and record of specimens, — Kr0yor took a aiiigle ppocimen of this 
species in April, 1853, at Now Orleans, Louisiana, from the gills of a 
fish, “a Corvina or possibly a PageUus, because I have no certain 
recollection of it and made no written notes.'* 

Specific cJiaracters of female, — Cephalothorax longer than the trunk 
and made up of two parts, an elongated head covered with a brown 
carapace, and a tliick, wrinlded neck; trunk thick and broad, obcor- 
date in outline; four cylindrical posterior processes, the dorsal pair 
somewhat smaller than the ventral and farther apart, the ventral pair 
nearer together and longer than the trunk; genital process short and 
nearer the dorsal surface; egg strings large and a little longer than the 
processes. 

Second antennae biramose, turned down across the frontal margin, 
the posterior or ventral ramus a little smaller and apparently three- 
jointed. First antennae close to the mouth-tube near its base, two- 
jointed, the joints standing ahnost at a right angle to each other. 
Second maxillae three-fifths as long as the eophalotiiorax, situated at 
the posterior end of the neck, close to the trunk. Each maxilla is 
broad at the base and pointed toward the tip, whore it is attached to a 
small, spherical bulla. 

Maxillipeds large and prominent, the basal joint armed on the inner 
margin with roughened knobs and spines, the terminal claw with an 
accessory spine on the inner margin near the base. 

Color, milk-white. 

Total length, 8.76 mm. Cephalothorax, 4.85 mm. long. Trunk, 
3.90 mm. long. Posterior processes, 4.25 mm. long, 

(appendiculosay with many small appendages). 

RemarTcs, — This species has never been seen by any investigator 
other than Kr0yer, but his description and figures ore sufficient to 
establish the validity of the species, and since it was obtained at Now 
Orleans it must bo included in our North American forms. 

There is good hope that it may bo rediscovered when the fish of that 
locality are more carefully examined. 

BXtACBIBXXA ORACIUS WUmii. 

Braehiella gradlU Wjh&os, 1908, p. 404, pi. 77. 

Host and record of specimens, — Both sexes and several develop* 
mental stages were taken by Dr. J. P. McClendon from the mouth of 
the white sea bass, Cynosdon nohUis^ at La JoUa, California. 

These were made the types of the species and were given Cat. No. 
38677, U.S.N.M. 

Bemarlcs. — This species was fully described and figured in the refer- 
ence given above. It may be recognized by the le^th and slender- 
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ness of the second maxillipods, by the fact that they are held together 
for their entire length without being actually fused, and by the long 
genital process. 

PARABRACHIELLA, new genus. 

Oeneric cJiaracters of female, — Of large size (14 to 17 mm. long); 
cephalo thorax of medium length and separated from the trunk by a 
well-defined groove, cylindrical and flexuose; a more or loss distinct 
carapace on the head; trunk also cylindrical, somewhat flattened 
dorso-ven trolly, without pits or grooves; one or two pairs of posterior 
processes and a minute genital process. 

First antennae four-jointed; second antennae biramosc, the exopod 
with two segments; first maxillae bipartite, the palp with two tiny 
spines; second maxillae united only at the tips; maxillipeds of the 
usual form, the terminal claw with two accessory spines on the imxer 
margin. 

Generic characters of male.,- — Gilead at right angles with the rest of 
the body, but so thoroughly fused as to show no trace of separation 
or segmentation; no dorsal carapace; body strongly inflated, the 
dorsal stu^ace a semicircle, the ventral surfiu'o nearly straight, 
tapering posteriorly and terminating in two small anal laminae at 
right angles to the body axis. 

First antennae three-jointed; secjond anteimoe biramoso, the rami 
reduced to mere knobs; first maxillae tripartite; second maxillae and 
maxillipeds relatively very small, close together, and removed a little 
from the base of the mouth tube. 

Type, — ParahrachieUa rostrata (BracJiidla rostrcUa Kr0yer). 

(Pardbrachiellaf TlapUj near and JSrachiella,) 

BemarJes, — This genus includes at present only two species, rostrata, 
originally described by Kr0yer in 1837 from halibut taken at Kattegat, 
and insidiosaf described by Heller in 1865 from a Oadus species in 
the Mediterranean. The former has been noted by numerous writers 
as found on the halibut along the coasts of Scandinavia, Scotland, 
and eastern North America. The latter has also been fomid in 
various portions of the Mediterranean and aroimd the British Isles, 
chiefly upon hake, Metiucuius vulyaris. 

The female of the genus may be recognized by its large size, by the 
groove between the cephalothorax and trunk, by the absence of pits 
and grooves, and by the short posterior processes. 

The male is distinguished by the angulation of the head, and by 
the fact that the body is neither segmented nor constricted. 

TABLE or (IPEClKa. 

I, Oidy one pab of pcwfcerior proceawa. 

1. Two paiw of posterior piocesBes 


roatrata (Kr0yer), 1837, p. 714. 
inaidioaa (Heller), 1805. 
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PAJUBEACBOnuU HOtmUTA (Kr#y»r). 

Plate 28» fig. 0; plate 56, 6igB. 249 to 255. 

Brachiella roHrata Kr0tkr, 1837, p. 207, pi. 2, fig. 1.— T. Scott, 1900, p. 174, pL 8, 

figs. 38 and 39. 

Host and record of specimens, — Th« United States National Museum 
collection, includes two lots of this species; the first, throe females, 
was taken from halibut near Shetland and was sent by Rev. A. M. 
Norman, of England, in 1^^84; they bear Cat. No. 8343, U,S.N.M. 
The second lot of four adult females with^ egg strings was obtained 
from halibut on the Georges Banks by a Gloucester fishing vessel in 
1883, and bears Cat. No. 6212, U.S,N,M. 

Specific characters of female. — Cophalothorax as long as the trunk, 
cylindrical, not flattened, and distinctly separated from the trunk by 
a groove behind the second maxillae; head not enlarged, but covered 
with a dorsal carapace which is squarely truncated anteriorly; neck 
about the same diameter throughout; trunk strongly flattened dorso- 
ventrally, four times the width but only twice the thickness of the 
neck; two minute conical posterior proc’esses on the ventral surface 
close to the midline; egg strings one-half longer than the trunk and 
narrow; eggs in 10 longitudinal rows, about 40 in the longest rows. 

First antennae indistinctly four-jointed, with an enlarged base; 
second antennae biramose and turned down squarely across the 
frontal margin, the endopod (dorsal ramus) one-jomled with a few 
minute spines, the exopod (ventral ramus) two-jointed and unarmed. 

First maxillae bipartite with a small palp; second maxillae cylin- 
drical, tapering toward the tips, where they are joined by a club- 
shaped bulla. Maxillipeds with a stout basal joint and a slender 
terminal claw; the latter is arched dorsally, straight ventrally, and is 
reinforced on the inner margin near the tip by two secondary spines. 

Color (preserved material), a brownish-yellow. 

Cephalothorax, 6 mm. long, 1.25 mm. in diameter. Trunk, 6.5 
mm. long, 4 mm. wide, and 2.30 mm. thick. Egg strings, 8.50 mm. 
long, 1.25 mm. in diameter. 

Specific characters of male. — ^Axis of head at right angles to that of 
the body, the two thoroughly fused, strongly inflated, and without 
any traces of separation or segmentation; trunk convex dorsally, 
flattened ventrally, and tapered posteriorly where it ends in two- 
minute anal laminae, directed diagonally backward and ventrally. 

First antennae slender and three-jointed; second antennae bira- 
mose, both rami reduced to mere knobs. 

First maxillae tripartite, the palp minute and ending in a single^ 
spine; second maxiliae slender but no longer than the maxillipeds; 
the latter a little stouter and with a stronger terminal claw. 

Color like that of the female. 
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Total length, 2 mm. Greatest diameter, 1 mm. 

(roBtraia, furnished with a rostrum or beak.) 

RemairlcB. — This species is apparently common upon the halibut of 
the northern Atlantic wherever they are captured. It is sufficiently 
distinguished by the characteristics given under the genus. Atten- 
tion is particularly called to the strong contrast between the males 
of this genus and BrcuMetta in their general bodily appearance as 
well as in the details of the api>endages. 

EPIBRACHIELLA, now genus. 

Oemric characters of female,— Of medium size (10 mm, long); 
cephalothorax (cylindrical and about the same length as the trunk, 
separated from the latter by a distinct groove ; trunk strongly flattened 
dorso-ventrally and without pits or grooves; six short and pointed 
posterior processes, all about the same length; no genital process; 
egg strings much longer and stouter than the proc.eases. 

First antennae four-jointed, the basal joint much inflated; second 
antennae biramose and turned down across the frontal margin. 
First maxillae bipartite, the palp with two minute spines; second 
maxillae of varying length and branched at or near their center. 
Maxillipeds with a stout basal joint, armed on its inner margin with 
spines and setae, the terminal claw with an accessory spine and a 
row of saw tooth. 

Generic characters of male, — Heed and body in the same line and 
separated by a well-defined groove; no dorsal carapace; trunk a 
little wider than the cephalothorax and distinctly segmented, taper- 
ing posteriorly to two bluntly rounded anal laminae. 

Second maxillae laigcr than the maxilUpeds, the two attached to 
the center of the cephalothorax, close behind the other mouth parts; 
no data vrith reference to the antennae or maxillae. 

Ty^e, — EpihrachieUa. impudica (Brachiella impudica Nordmann.) 

(EpibracJdeUa, hci close to, and Brachiella, ) 

Remarks. — At present this genus includes but the single species 
impudica f which was well described and figured by Nordmann in 
1832. 

Since then it has b(^n noticed by various other investigators up 
to 1899 when Bassett-Smith tried to change the species from the 
g^us BracMeBa to Thyaanote. In this he was followed by T. and A. 
Scott (1900, 1902, 1904, and 1913). But if we compare the females 
we find in the present genus a total absence of the fimbriate proo- 
eBses, which are the chief characteristics of Thysanote^ a very dif- 
ferent cephalothorax, and numerous distinctions in the detail of the 
^tennM and mouth parts. The males are even more unlike than 
the females in the separation of the cephalothorax and trunk and in 
the segmentation of the latter <8ee pi. 26, fig. F.). 
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PROBRACHIELLA, new genus. 

Generic eharactere of female . — ^Cophalothorax nearly in line with 
the trunk and arched; head covered with a dorsal carapace; trunk 
subquadrilateral, a little narrowed anteriorly, separated from the 
cephalothorax by a well-defined groove; four pairs of posterior proc- 
esses, one pair at the ventral, another at the dorsal, posterior comers, 
a third pair partly fused on the dorsal raidline, and a fourth pair just 
outside the third and fused with them at their base; no abdomen, anal 
laminae, or genital process; egg strings short and spherical. First 
antennae indistinctly three- jointed; second antennae a flattened 
lamella, biramose at the tip but with the rami imsograented and 
unarmed. First maxillae tripartite, without a palp; second maxillae 
very short and completely fused; maxiUipeds with swollen basal 
joints and weak terminal claws. 

Generic characters of male . — Cephalothorax at right angles to the 
tjunk axis and separated from the trunk by a slight constriction; no 
dorsal carapace; trunk cone-shaped, somewhat flattened ventrally; 
no anal laminae. First antennae throe- jointed; second anteimac 
uniramoso, indistinctly segmented, tipped with a claw and a corru- 
gated knob. First maxillae like those of the female; second maxillae 
and maxiUipeds about the same size and anned with powerful chelate 
claws (see pi. 28 , fig. R.). 

Type. — ProhrachieUa anserina (Brachiella anaerina Wilson). 

(Probrachiellay the prefix Upd and Brachiella.) 

BemarJes . — The female is readily distinguished by the eight posterior 
processes and the spherical egg strings, neither character being found 
anywhere else in the entire family. In the male the turning of the 
cephalothorax at right angles to the trunk axis, and the general squat 
appearance of the body, the uniramose second antennae, and the 
chelate second maxillae and maxiUipeds arc the chief characteiv 
istics. This is an arctic species and may be far more common than 
the single lot of specimens would indicate. The fish around Bering 
Straits have hardly been examined at aU for parasites; when they are, 
it is possible that this species will be found more abundantly. 

WThen first described^ this species was placed in the genus Brachiella, 
but when the characters of that genus were definitely established this 
species differed in so many particulars that it was necessary to estab- 
lish a new genus for it. At present the generic and specific characters 
are the same. 

BUBRACHIELLA, new genus. 

Generic characters of female. — Cephalothorax about the same length 
as the trunk, inclined a little forward or nearly in the same line; no 
dorsal carapace; trunk stout and short and separated from the 


» Proo. ir. S. N«t. ICos., Tdl. 56, p. 467. 
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cephalothorax by a distinct groove; no abdomen, anal laminae, or 
posterior processes; genital process so rudimentary as to be scarcely 
visible; egg strings cylindrical and plump. 

First antennae threo-jointed; second antennae biramose, both 
rami unsegmentody and unarmed. First maxillae tripartite, the 
palp with one spine; second maxillae short and stout, entirely sep- 
arate and each maxilla attached separately to the host, or to a com- 
mon bulla. Maxillipeds with a swollen basal joint, which is unarmed, 
and a slender terminal claw. 

Generic cluiractera of inale. — Cephalothorax longer than the trunk 
and the two separated by a distinct constriction ; head covered with 
a dorsal carapace; trunk bent in a half circle so that ^ the posterior 
end points toward the head; no anal laminae or traces of segmenta- 
tion. First antennuo three- join ted; second anteimae uniramose, 
tip])ed with a curved <duw. First maxillae bipartite, without a pulp; 
second maxillae a little larger than the maxillipeds, both tipped with 
stout claws. (See pi. 28, fig. P.) 

Type. — EuhrachieZla antarctica (BracMeUa antarctica Quidor). 

(.EuhrachieUay Ei and Brachiella.) 

JiemarTca. — This genus is distinguished by the fact that the female 
has no posterior processes, the rami of the second antennae are un- 
Bogmented, and the second maxillae are either entirely separate or 
are separately attached to a common bulla. Tlie male differs even 
more, and sliowa a condition about half way between a typical 
Brachiella male and that found in the genus Clavdla and its near 
relatives. The body has been folded upon itself until the posterior 
end of the trunk points as directly forward as in Clavdlodes, but there 
has been no fusion, and the trunk is clearly differentiated from the 
cephalothorax; and according to Quidor tlie second antennae are 
uniramose and terminate in a prehensile claw. Tlio genus includes 
two species, both obtained in the antarctic by the French expedi- 
tions imder the command of Jean Qiarcot. 

TABL£ OF SPBOIEB. 


1. Trunk quodrilaioral, first maxillae tripartite antarctica (Quidor), 1906. 

1. Trunk obcolfdato, first maxillae bipartite gaini (Quidor), 1912, 
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EXPTANATION OF PLATES. 

Plate 26. 

Male genus types. 

Fig. A. ArJiiheresamhloplUia. Fig. B. Lernaeopoda hidiscalia (sifter KAiie). Fig.C. 
Brachiella thynni. Fig. D. Lenuu^ipodina relata. 

Plate 26. 

Male genua types. 

Fig. E. Clavelliaa cordata. Fig. F. JEpibrachiella impudica (after Nordmann). 
Fig. G. Thymnote long imam. Fig. H. Thysamlella muUiJimbriata after Basaett- 
Smiih). Fig. 1. Charapintta dentatus. 

Plate 27. 

Male genus types. 

Vig, J . Naobranchia liaae. Fig.K. Ciavellopaialaciniata. Fig.L. Clavellodearugoaa 
Fig. M. Ctaticlla uneinata, 

Plate 28. 

Male genus types. 

Fig. N. Vanberudmia hr^yeri (after Olsson). Fig, O. Parabrachiella roatrata. Fig. 
P. JBhdiiraehtaUa arUaretiea (after Quidor). Fig. R. ProhtachieUa anaerina, 

Plate 29. 

Females of Salminoola ealijbmienaia and S. aalmonea. 

Fig. 16, domtl view, caltfomitnaia (after Dana). Fig. 17, side view. Fig. 18, 
side view, B. aalimrt^a. Fig. 19, dorsal view of head. Fig. 20, side view, showing 
first (aO 9Jid second (a^) antennae, and first maxilla (mx^). Fig. 21, maxilliped. 
Fig. 22, genital process enlarged, ehowing spermatophores (a) in position. Fig. 22a, 
first antenna. Fig. 225, second antenna. Fig. 22c, mandible. Fig. 22d, first maxilla. 

Plate 30. 

Females of JSalmincola aiaoowet and S. edwardaii. 

Fig. 23, side view, S. aiaoowet. Fig. 24, dorsal view of head. Fig. 25, second an- 
tenna. Fig. 26, mandible. Fig. 27, first maxilla. Fig. 28, maxilliped. Fig. 29, 
papilla of maxilliped enlarged. Fig. 30, side view, S. edwardaii. Fig. 31, dorsal 
view of head. Fig. 32, second antenna. Fig. 33, mandible. Fig. 84, first max:illa> 
Fig. 36, xiijaxiltiped. 

848i8'*--.Proc.N.M.voU7— 14 46 
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Plat* 31. 

Fexnales of Salminoola og%M8$a, S. hicauliculata and S,faleulata. 

Fig. 36, side view, S. ogtmsaa. Fig. 37, dorsal view of head. Fig. 38, second an- 
tenna. Fig. 39, first maxilla. Pig. 40, maxilliped. Fig. 41, side view, S. bicauUcu- 
lata. Fig. 42, dorsal view of head. Fig. 43, side view, S./alculata, Pig. 44, dorsal 
view of head (inverted). 

Plate 32. 

Females of Salmincola thyrmllit inermU, and S. beani. 

Fig. 45, side view, S. tkymalli. Fig. 46, dorsal view of head. Fig. 47, side view, 
S. inermia. Fig. 48, dorsal view of head. Fig. 49, first antenna. Fig. 50, second 
antenna. Fig. 61, first maxilla. Fig. 62, side view, S. beani. Fig. 53, dorsal view 
of head. 

Plate 3.3, 

Females ot Salmincola carpenteri and S. gibber. 

Fig. 64, side view, S. carpenteri. Fig. 56, dorsal view of head. Pig. 56, second 
antenna. Fig. 57, mandible. Fig. 68, first maxilla. Fig. 59, maxillip^. Fig. 00, 
side view, young female, showing genital process. Fig. 61 , side view, S. gibber. Pig. 
62, dorsal view of head. 

Plate 34. 

Females of Achtheres corpulentus and A. micropteri. 

Fig. 63, dorsal view, A. corpulentus (after Kellicott). Fig. 64, dorsal view, A, 
micropteri. Fig. 65, ventral view of antennae and mouth parts; a* and a*, first 
and second antennae; nix, first maxilla; mxp, maxilliped. Fig. 06, first antenna, 
enlarged. Fig. 67, mandible. 

PlJtTB 36. 

Fomales of Achtheres micropteri and A. lacae. 

Fig. 68, side view, A. micropteri. Pig. 69, dorsal view of hoad. Fig. 70, side view, 
A, lacae. Fig. 71, dorsal view of head. Fig. 72, mouth tube, first and second an- 
tonnae and first maxilla. Fig. 73, sec-ond antenna, side view. Fig. 74, maxilliped. 

Plate 36. 

Female of Af^theres coregoni and male of A. ambloplitis. 

Fig. 76, side view, A. coregoni. Fig. 76, dorsal view of head. Fig. 77, side view 
of antennae and mouth parts, enlarged. Fig. 78, second antenna. Fig. 79, maxil- 
Uped. Pig. 80, viintral view of posterior trunk, showing small abdomen. Fig. 81, 
side view, A. ambloplitis. Fig. 82, first and second ontennao and mouth tube. Fig. 
83, second antennae from inner side. Fig. 84, first maxilla. Fig. 85, maxillipeds. 

Plate 37. 

Female of Achtheres ambloplitis. 

Pig. 86, dorsal view. Fig. 87, side view. Fig. 88, dorsal view of head. Pig. 89, 
ventral view of antennae and mouth parts. Fig. 90, mandible. Fig. 91, bulla. 

Plate 88. 

Female of Aehtheres pimelodi. 

Fig. 92, dorsal view. Pig. 93, side view. Fig. 94, dorsal vleir of head. Fig. |5, 
ftntennae and mouth parts, lettering as in fig. 65. 
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Flats 89. 

Fomala of AiMiierea percanjim and males of Lemcuopoda ebmgaia atul JUrnaeopod/ina 

relaUi^ 

Fig. 96, side view, A, peroaruvi. Fig. 67, dorsal view of head. Fig. 98, aide view, 
young inide, L. elongaVa, Fig. 99, side view, h, rtUtia, Fig. 100, second maxilla. 
Fig. 101, maxilliped. 

Plate 40. 

Male and female of Lmiaeopodina relata and female of Tracheliaalea grandii. 

Fig. 102, side view of mouth parts and antennae, L, relata^ male. Fig. 103, side view 
of female. Fig. 104, ventral view of antennae and mouth parts. Fig. 105, maxil- 
liped. Fig. 106, ventral view, T, grandis. Fig. 107, side view of antennae and 
mouth tube. Fig. 108, maxilliped 

Plate 41. 

Females of Brumelin eomiger, and Oharopinu$ hicaudaiuM. 

Pig. 109, side view, B. comigcr. Fig. 110, front view of head; on^ and on* first 
and second antennae. Fig. Ill, side view of same, flattened under pressure. Fig. 
112, side view, natural condition; lb, labium. Fig. 113, maxillipeds. Fig. 114, dorsal 
view of hcmd of C. bicaudatus. Fig. 116, first antennae. Fig. 116, mandible. Fig. 
117, first maxilla. Fig. IIB, maxilliped. 

Plate 42. 

Femali^ of Cfmopinus bioaudatu* and Naobfwnchia litae. 

Fig. 119, side view, C. bicaudatui. Fig. 120, ventral view of antennae and mouth- 
parts; an^ and on*, first and secH)nd antennae; mx*, first maxilla. Fig. 121, median 
section of N. lizae; a, anus; i, intestine; mj5*, second maxillae; n, thickened car- 
tilage around the muscde stramls; os, esophagus; s, stomach sr, semen receptacle; 
Zf y, and r, points at which the enlarged figures 123, 126, and 133 were ta^n; 
point corresponding to the one in the shoulders where the maxillary glands are sit- 
uated. Fig. 122, median section of head, enlarged ;/g, frontal gland; ty, and «< 7 , infra 
and supra-esophageal ganglia; m, mouth; os, esophagus; p, posterior nerve; s, stomach. 
Fig. 123, section x of fig. 121, onlaigod ; yc, gland cells of stomach; s, akin; set, subcu- 
taneous tissue. Fig. 124, section of second maxillae; th, muscle bands; o, open 
spaces connecting the muscle bands; «, skin. 

Plate 43. 

Female of Naobtunehia 

Fig. 125, maxillary gland. Fig. 126, section z of fig. 121, enlarged* Fig. 127, side 
view of adult. Fig. 128, side view of young, showing maxillae freed at their tips. 
Fig. 129, side view of head, showing the peculiar lateral appendages. Fig. 130, sec- 
ond antennae. Fig. 131, ventral view of fused trunk and aMomen. Fig. 132, dorsal 
view. 

Plate 44. 

Female and male of Naobrandda oeddmtalia* 

Fig. 138, section y of fig. 121, enlacgod. Fig. 134, section of egg, showing blastoderm 
disk and large central vacuoles. Fig. 135, ventral view of antennae and xnouth parts 
of M lizde^ Fig. 136, dorsal view, i\r. occidentalis: Pig. 187, ventral view of antennae 
and mooth parts. ]^. 138, ventral view of held, diowiog peculiar lateral append- 
ages. Fig. 189, side view of male. 
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Pl4TK 45. 

Female and male of Cflavella perfida^ and female of C. iumida, 

* 

Fig. 140, side view, C. ptrfiday female. Fig. 141, ventral view, showing genital 
process and maxillary glands. Fig. 142, ventral view of antennae and mouth parts. 
Pig. 143, side view of male. Pig. 144, side view, C. tumida. Fig. 145, ventral view of 
antennae and mouth parts. Fig. 146, first maxilla. Fig. 147, maxilliped of male. 

Plate 46. 

Male of Clavella tumida, female and male of C. eanalimlatn, and female of C. inaoliia. 

Fig. 148, side view, male C, tumida. Fig. 149, side view, female C. canalicuUUa, 
Fig. 150, ventral view of antennae and mouth parts. Fig. 151, side view of male. 
Fig. 162, ventral view of C. insolita. Fig. 153, antennae and mouth parts, on' and 
on^, first and second antennae; tux', first maxilla; mxp, maxillix)ed. 

Plate 47. 

Female of Clavella levisj and female and male of Clavella pmguie. 

Fig. 164, side view, C. Um». Fig. 156, antennae and mouth i)art>s. Fig. 156, side 
view of adult female of C, Fig. 157, side view of young female. Fig. 168, 

antennae and mouth parts. Fig. 159, second maxillae showing lino of separation. 
Fig. 160, side view of male. Fig. 161, antennae and first maxilla, oulaiged. 

Plate 48. 

Female of Clavella sqtiamigerat and female and nialo of Clavella uncinata. 

Fig. 162, side view, C. aquamigera. Fig. 163, ventral view, showing scales around 
second maxillae. Fig. 164, antennae and mouth parte. Fig. 165, second antennae. 
Fig. 166, maxilliped. Fig, 167, first antenna and first maxilla of female C. uncinaUt, 
Fig. 168, maxilliped. Fig. 169, section through the center of the bulla. Fig, 170, 
side view of male. Fig. 171, first and second antennae of male. Fig. 172, first maxilla. 
Fig. 173, maxilliped. 

Plate 49. 

Female of Clavella uncinatat female and male of C. iririo, and female of Clavellopaia 

rohuala. 

Fig. 174, antennae and mouth parts of C, uncinata. Fig. 176, mandible.^ Fig. 176, 
claw of maxilliped (last two figures by R. Ra(hbun). Fig. 177, side view of female 
of C. trina. Fig. 178, antennae and mouth parts. Fig. 179, ventral view of posterior 
trunk, showing genital process and peculiar fleur-de>lis. Fig. 180, side view of male. 
Fig. 181, second antenna. Fig. 182, dorsal view of C. robuata, showing short posterior 
processes. 

Plate 50. 

Females of Clavella recta and Clavellopaia producta^ and female and male of Clavelliaa 

apinoaa. 

Fig. 183, side view, C, recta. Fig. 184, antennae and mouth parts. Fig. 186, nde 
view, C. producta. Fig. 186, antennae and mouth parts. Fig. 187, cell filament and 
egg of Clavelliaa eordata. Fig. 1.88, antennae and mouth parts of C, apinoaa. Fig. 189, 
side view of male. 

Plats 51. 

Female and male of CUmllodaa rugoaa. 

Fig. 190, ventral view of cephalothorax and dorsal view of trunk. Fig. 191, dorsal 
view of head. Fig. 192, ventral view. ®ig. 193, fint antenna. Fig. 194, second 
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antenna. Fig. 196, same, different view. Fig. 196, first maxilla. Fig. 197, maxil- 
liped. Pig. 198, longitudinal section of male; e, blind end of intestine; /y, frontal 
gland; ig and sg, infra- and supra- esophageal ganglia; gc, gland cells; mp, maxiili- 
pedal gland; os, esophagus; s, stomach; sp, spermatozoa; «p^, s}>onnatophore; ate, sper- 
matocyte; atg^ spermatogonia; testis. Fig. 199, first and second antennae of male. 

Plate 52. 

Female of Clavelliaa apinoaa^ and female and male of Clavelliaa cardata. 

Fig. 200, ventral view of cephalotbomx and dorsal view of trunk of C. apinoaa. 
Fig. 201, ventral view of female of C. cordata. Fig. 202, side view. Fig. 203, antennae 
and mouth parts. Fig. 204, first antenna. Fig. 205, second antenna. Fig. 206, 
mandible. Fig. 207, maxilliped, Fig. 208, side view of male. 

Plate 63. 

Female and male of Bracfiiella thynni and of B. guloaa. 

Fig. 209, side view, B, thynni. Fig. 210, dorsal view of trunk. Fig. 211, sec^ond 
antennae and first maxillae. Fig. 212, second anUmna, enlarged. Fig. 213, maxil- 
liped. Fig. 214, side view of male. !Fig. 215, antennae and first maxillae. Fig. 216, 
posterior trunk of B. gxilma, showing genital process. Fig. 217, first maxilla. Fig. 218, 
maxilliped. Fig. 219, side view of male. Fig. 220, first and second antennae, after 
sketch by M. T. Thompson. 

Plate 64. 

Females of Brachiella gnhaa and B, mittata, and female and male of B. eUgana. 

Fig. 221, side view, B. guloaa. Fig. 222, antennae and mouth parts. Fig. 223, 
second antenna, enlarged (from M, T. Thompson). Fig. 224, mandible. Fig. 226, 
antennae and mouth parte of B, mitrata. Fig. 226, first antenna of B. eleganti, female. 
Fig. 227, second antenna, both antennae by M. T. Tlioinp.son. Fig. 228, first maxilla. 
Fig. 229, maxilliped. Fig. 230, side view of male of B. elegana. Fig. 231, first and 
second antennae by il. T. Thompson. Fig. 232, first maxilla, 233, claw of 
second maxilla. 

Plate 56. 

Females of Brachiella elegana and B, mUratai and female and male of B, pinguia. 

Fig. 2:14, side view, B. elegana. Fig. 236, side view, B. mitrata. Fig. 236, first 
antenna. Fig. 237, first maxilla. Fig. 238, maxilliped. Fig. 239, first antenna and 
first maxilla of B. pinguia. Fig. 240, second antenna. Fig. 241, maxilliped. Fig. 
242, side view of male B. pinguia. Fig, 243, first antenna. Fig. 244, second antenna. 

Plate 66. 

Females of Brachialla pinguia^ B, niUda, and Parabrachiella roatrata. 

Fig. 246, side view, B, pinguia. Fig. 246, aide view, B, nUida. Pig. 247, antennae 
and mouth parte. Fig. 248, maxilliped. ilg. 249, side view, P. roatrata. Fig. 260, 
antennae and mouth parts, drawn by R. Bathbuu. Fig. 251, second antenna. Fig. 
252, mandible. Fig. 253, first maxilla. Fig. 254, second maxilla of male. Fig. 256, 
maxilliped of male. 
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Females of Briameua corniqer and Charorinus bicauoatus. 
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X)oaiiaioanBxpedltiQii<ifi918... IH 




736 


INDEX. 


Page. 

Clathurella Jewett! 413 

ClaveUa 

canaliculata I 

insolita 

In versa 

Irina.. fiSft 

lacinlata 087 

Jo vis 677 

macrotruchclus 069 

oJjcsa 670 

parva. . 670 

porflda 072 

pinguid 678 

recta 684 

rohusta 670 

sclarTiao 670 

sqimmigera 679 

sirumosa 670 

tumida 674 

iincinata «'»yi , ^•<•0, 680 

Clavolllsa 693 

cxirdata 697 

ovalis 6U6 

splnosa 6y;t,694 

Clavellodes 68fi 

nigosa 089, otK) 

Clavellopst*? - 08<> 

faJlax 581 

lactiiiata 687 

producta 0S8 

robusta 088 

sargi 5S1 

Clcmcnsla (iiiinquiforana 171 

Clota farnglla 241 

mliiuta 241 

Cliniodes mossalls 393 

Closteromorplia (ruprcJplaga 182 

roiilplaga 182 

rufl/acta 182 
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